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C H A P T E R - I 
INTRODUCTION 
Over the years/ the study of implicit and explicit 
memory has acnieved special prominance in experimental psychology. 
Psychological studies on human memory have traditionally been 
dependent on standard memory tests such as free recall, cued-
recall, and recognition. These memory tests have their own 
characteristics. They require subjects to recall earlier 
learned items in a conscious or deliberate manner. However, 
memory can also be expressed by facilitated performance on 
tests that do not require conscious recollection of the infor-
mations encoded in a specific learning episode. Instead of 
being asked to try to remember recently presented informations, 
subjects simply require to perform a task such as word fragment 
completion Ce.g, Warrington i» Wleskrantz, 1974; Graf, Handler, 
& Haden, 1982), Word identification (e,g. Jacoby U Dallas, 1981, 
Feustel, Shiffrin U Salasoo, 1983; Jacoby 1983). Lexical 
decision (e.g. Mckoon Sc Rate) if f, 1979; Scarborough, Gerared, 
& Cortese, 1979), free association (e.g. Shimaraura & Squire, 
1934; Schacter, 1985a), and reading of mirror inverted script 
(e.g, Kolars, 1975, 1976), The foraner type of memory is called 
explicit memory while later type of memory is called implicit 
memory. (Graf & Schacter, 1985, 1987; Schacter U Graf, 1986a, 
1986b) . Thus^  explicit memory refers to conscious recollection 
of recently presented information, as expressed on traditional 
tests of free-recall, cued-recall, and recognition whereas 
implicit memory refers to expression of recently presented 
information without conscious or deliberate recollection on 
certain priming tests. 
The dissociation between priming tests like word comple-
tion and standard memory tests such as recall and recognition/ 
is attributed to different informational requirements (Graf, 
Mandler, & Haden, 1982) . In a word completion test, for 
instance, subject receives first three letters of a word 
studied in a learning episode and he is required to write 
the first word tnat comes to mind which produces an acceptable 
cornpletion. The partial presentation of the word activate 
schema component of all relevant words, this activation spreads 
more rapidly to the missing components of the target word. 
A standard memory test such as recall and recognition, on the 
otiier hand, requires retrieval of the words that have recently 
been presented. Recall is determined by the success of the 
search process which depends on the available paths to the 
target words (Graf & Mandler, 1984) . Cued recall is closely 
related to word conpletion test. Both tests present some cues 
to the subjects which facilitate their performance. However, 
these tests are sensitive to different aspects of memorial 
representation. Word completion is concerned with integrative 
process that makes word more accessible, whereas cued recall 
is sensitive to elaborative process that helps retrievabili^ 
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(Graf Sc Handler, 1984). In their study Graf Si Handler (1984) 
and Nelson e t . a l . (1987) compared the performance in word 
completion Vs free r e c a l l word completion Vs recognit ion; and 
word completion Vs cued r e c a l l , under semantic and non-semantic 
processing. Ihey hypothesized tha t semantic processing of the 
task would help the r e c a l l performance since subjects would be 
encouraged in the i r attempt of r e t r i e v a l in addition to sheer 
reproduction of highly accessible words, and on the other hand, 
semantic and non-semantic processing would have no effect on 
word completion performance. Results of the i r study confirmed 
the i r hypothesis. lYiis pa t te rn of findings e lucidate tha t 
word completion (priming t e s t ) , and r e c a l l and recognition 
(standard memory t e s t ) are the measure of two d i f fe ren t kinds 
of memory. I t would be worthwhile to have a glance here at 
h i s t o r i c a l background of impl ic i t memory. 
Descartes, the author of "the passions of the soul" 
(1649), was the f i r s t man who made a c lear reference to impl ic i t 
memory. He observed tha t a frightening or aversive childhood 
experiences may "remain imprinted on h i s brain to the end of 
h i s l i f e " without "any memory remaining of i t afterwards" 
(Ualdane & Ross, 1967, p . 391). Descartes did not, however, 
elaborate on the phi losophical consequences of t h i s phenomenon, 
A systematic doctr ine of i n p l i c i t memory was developed by 
•Jr 
Leibniz (1704). He emphasized the importance of "insensible" 
or "unconscious" perception: ideas of which we are not 
consciously aware but which do influence behaviour (Leibniz 
1916). 
Following Leibniz, Maine de Biran (1929), a French 
philosopher, discussed systematically the phenomena of implicit 
memory. Maine de Biran studied human behaviour and thoughts 
through analyses of habit and highlighted the unconscious 
acts of human behaviour. According to him, a repeated activity 
can execute a habit automatically without awareness of the act 
itself and without awareness of the previous episode in which 
the habit was learned. The most striking feature of Maine de 
Biran system, however, was coining of a taxonomy of memory 
system. He classified memory system under three categories: 
mechanical, sensitive, and representative. The first two 
types of memory refers to the unconscious or implicit expression 
of repeated movement (mechanical) and feelings (sensitive), 
the third type (representative) is involved in conscious 
recollection of ideas and events (pp. 150-157). T^us according 
to Maine de Biran: 
"If signs (in Maine de Biran system 0» sign is motor 
response code) are absolutely empty of ideas or 
separated from very representative effect, from what-
ever cause this isolation may arise, recall is only a 
simply repeatetion of movements. I shall call this 
faculty for it » raecnanical memory. When the ... recall 
of the sign is accompanied or immediately followed by 
the clear appearance of a well circumscribed idea, 
I shall attribute to it representative memory. If the 
sign expresses an effective modification, a feeling or 
even a fantastic image whatsoever, a vague, uncertain 
concept, which can not be brought back to sense 
impression... the recall of the sign... will belong 
to sensitive memory (p. 156)". 
Various 19th century thinkers were mainly concerned with 
the problems of unconscious mental processing (Cf. ElUenberger, 
1970; Perry Laurence, 1984). Carpeter (1874) delineated the 
concept of unconscious cerebration to refer the mental activi-
ties that occurs outside the awareness: "The ideas which have 
passed out of the conscious memory, sometime express themselves 
in involuntry muscular movements, to the greater surprise of 
the individuals executing them..." (1874, pp. 524-525). 
Swald Hering, in 1870, introduced the idea of organic 
and unconscious memory (Hering, 1920), he criticized the 
writers who restricted their analysis to conscious or explicit 
memory. Memory refers to the capacity of intentional reproduc-
tion of ideas or series of ideas. Hering emphasized on the 
necessity to consider the unconscious memory which is involved 
in involuntary recall, the development of automatic and 
fj 
unconscious habitual actions and even in the process of 
autogenetic development and heredity. 
ay the end of 19th century, systematic empirical and 
theoretical analysis of implicit memory developed in five 
different areas: "Psychical" research, neurology, psychiatry, 
philosophy and experimental psychology. 
PSYCHICAL RESEARCH; 
Psychical researchers of late 19th century were the 
first to docximent implicit memory in the light of controlled 
empirical observation. Crystal ballgazing and automatic 
writing were employed as two tests of implicit memory. These 
tests did not require subjects to make explicit reference; 
they simply had to perform a task: either to report what 
they "saw" in the crystal or wrote whatever came to mind 
(Benet, 1890; Barkworth, 1891; Prince, 1914) . 
NEUROLOGY; 
Dunn (1845) described a case of amnesic women who 
learned how to make dress, even though she apparently did 
not explicitly remember that she had made any dress. The 
observed phenomena was similar to implicit memory, although 
Dunn did not discuss the theoretical implications of his 
observations. The first theoretical implication of implicit 
memory in neurological case was given by Sergei Korsokoff 
•1889). He described annnesic syndrome in one of his two 
classic papers. He observed that... "although the patient 
was not aware that he preserved traces of impressions that 
he received those traces however probability existed and had 
an influence in one way or another on the course of ideas, 
at least in unconscious intellectual activity" (1889, p. 512). 
Memory traces of amnesic patients, according to Korsokoff, 
are not strong enough to enter the conscious memory but they 
can affect behaviour unconsciously. Korsokoff emphasized that 
his observations had important implications for psychologists. 
Over twenty years later Claparede (1911/1951) reported obser-
vations that were similar to Korosokoff's. He interpreted 
implicit expression of memory in terms of a disconnection 
between the ego and memory trace. 
PSYCHIATRY; 
In late 1880s and early 1890s, P. Janet and S. Freud 
observed and reported the phenomena of implicit memory in 
patients suffering from hysterical amnesia as a result of 
emotional trauma. 
In the light of studies of several cases of amnesic 
patients, Janet (1904) concluded that hysterical amnesia 
consists of two key factors: (1) "the inability of the 
subject to evoke memories consciously and voluntarily, and 
(2) the automatic, compelling, and untimely activations of 
these same memories" (p.24) . Like Janet, Freud also emphasized 
the Importance of unconsciousness. He argued that unconscious 
memories exert powerful influence on behaviour. His concept 
of unconscious memories played an Inportant role In psycho-
pathology. Like Janet and Freud, an Ajnerican Psychiatrist 
Morton Prince (1914) also recognized the importance of implicit 
memory for normal cognitive functions. On the basis of his 
observations of implicit memory from work on hysterical patients, 
hypnosis dreams, and automatic writings. Prince concluded 
that "... a conscious experience that has passed out of mind 
may not only recur again as conscious memory, but may recur 
subconsciously below the threshold of av^ jareness" (p.8). 
PHILOSOPHY; 
Henri Bergson (1911) made a substential contribution 
to the analysis of implicit memory in early 20th century. His 
views are consistent with Main de Blran, although he did not 
discussed about him in his writings. Henri Bergson (1911) 
argued that "the past survive under distinct forms: first in 
motor mechanisms; secondly, in Independent recollection" 
(Matter and memory, p. 87) . According to him the motor 
machanisms make no explicit reference to any specific past 
event that influence the habit and skills of individual while 
the second form of memory, i.e. independent recollections, 
refer to the explicit remembering of past events'. 
EXPERIMENTAL PSYCHOLOGY: 
In late 19th and early 20th centuries, the phenomena 
of implicit memory was not elucidated by experimental psycho-
logists. Though almost all experimental psychologists made no 
attempt to distinguish between implicit and explicit memory; 
however, some exceptions can be found. For instance, Ebbinghaus 
(1885) acknowledged that not all effects of memory are expressed 
in conscious awareness (1885,p. 2). He observed a saving over 
24 hr. retention interval for items that were not consciously 
remembered having studied before. 
Ebbinghaus*s saving paradigm, in which memory is tested 
by relearning previously studied list, can be viewed more 
generally as an implicit memory test: explicit recollection of 
prior episode or list is not called for during relearning 
(Slamecka, 1985b). Ebbinghaus pointed out that one advantage 
of saving metnod was that it could provide the evidence for 
the existence in memory of information that could not be 
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recollected consciously (1885,p. 8). Consequently a large 
number of subsequent investigators used saving method to 
analyse learning and transfer of training and their work can 
be perceived as the study of implicit memory (Slamecka, 1985b) . 
After Kbbinghaus, it was W. Mcdougall (1924) who became 
the first investigator to use the term implicit and explicit 
with reference to the different ways in which memory can be 
expressed. He distinguished between explicit recognition and 
implicit recognition. According to him the former involves 
conscious recollection of a past event whereas the later 
involves change in behaviour that is attributable to a recent 
event yet contains no conscious recollection of it. Later on, 
other investigators like Thorndike & Rock (1934) and Hull, 
(1933) also recognized the existence and importance of implicit 
memory. Ihorndike 6* Rock demonstrated that subject could learn 
various rules without conscious awareness of them or explicit 
memory for them. Hull, on the other hand, provided numerous 
demonstrations of implicit memory for skills, condition 
responses, and facts acquired dxiring hypnosis. 
Recent experimental and neuropsychological researches 
have documented a variety of striking dissociation between 
implicit and explicit memory which have demonstrated that 
under certain conditions, implicit and explicit memory can 
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be entirely Independent of one another. It has been observed 
by numerous investigators that implicit and explicit memory 
are affected differentially py several experiiaental variables 
such as subliminal perception, amnesia, type of study 
processing, modality-change, duration of retention interval, 
retroactive and proactive interference and age. 
Subliminally encoded stimuli have revealed the phenomena 
of implicit memory without explicit reference of them. Although 
early studies have severly been criticized (Eriken, I960)) 
recent researches purporting to elucedate implicit memory, 
using a variety of new experimental techniques, have demonst-
rated that stimuli that are not represented in subjective 
awareness are nevertheless processed to high levels by the 
perceptual system (e.g. Fowler, Wolford, Slade & Tassinary, 
1981; Dixon, 1981; Marcel, 1983; Cheesman o. Kerikle, 1986). 
Holender (1986) criticized these studies on the ground of 
methodological deficiencies. However, several other studies 
relevant to the present concern, have also demonstrated that 
the stimuli that are perceived without awareness, can not be 
explicitly remembered, but have influence on subsequent 
behaviour and performance on task that do not require conscious 
recollection such as free association (Haber & Erdelyi, 1967; 
Shevrin U Fritzler, 1968; Shimamura & Squire, 1984) and 
imaginative story and fantasy productions (Giddan, 1967); 
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(Pine, 1960). Kunst-Willson and Zonic (1980); Kauff (1983); 
and Willson (1979) also emphasized that subliminal encoding 
of stimuli have deterimental effect on explicit memory but 
little or no effect on implicit memory. Bargh, Bond, Lombardi 
& Tota (1986) presented subliminally various other type of 
words and observed similar implicit effect. Lewicki (1985) 
found that after subliminal exposure to adjective noun pairs 
(e.g. old tree) subjects tended to choose the previously 
exposed adjectives in response to the question concerning how 
they "felt" about the noun (e.g. is a tree big or old?). 
Somewhat recently, Lich (1984) measured implicit memory 
in a different way. /^ttenuatmy conscious perception of target 
words, through a specific aevice, 2ich yielded data consistent 
with the foregoing results. 
Results from the studies of aninesia also seem to provide 
the evidences for the fundamental differences between implicit 
and explicit memory. Amnesic patients are unable to remember 
explicitly new informations (Rozen, 1976; Moscovitch, 1982) 
Weiskrantz, 1985; Squire, 1986). Amnesic patients are found 
to be severly impaired on explicit recall and recognition 
tests and are usually disabled in their daily lives to the 
point of needing supervisory care. Despite these disabilities, 
amnesic patients preserve some form of learning and memory 
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without awareness of the sources of information. Arrjiesic 
p a t i e n t s can acquire and maintain in a normal fashion the 
s k i l l of reading words from a mirror reversed display, without 
remembering e i the r the par t icu lar words t h a t were read or the 
fac t t ha t the s k i l l had oeen pract iced on previous occasions 
(Cohen U Sqxiire, 1980) . Similar kind of memory in amneaic 
p a t i e n t s was observed by Cohen ix Squire (1981); Moscovitch 
(1982); and Squire I1982b). Some other kinds of s k i l l s in 
amnesic pa t i en t s l ike puzzle solving (Brook tc Baddeley, 1976), 
rule learning (Kinsbourne 6* Wood, 1975) and s e r i a l pa t te rn 
learning (Nissen & Bullemer, 1987), was observed. 
Studies of amnesic pa t ien t s have dociomented a large 
amount of evidences about the d i ssoc ia t ion between impl ic i t 
and e x p l i c i t memory. Repetit ion priming ef fec t i s an other 
major area of research in amnesia which have confirmed the 
exis tence o£ impl ic i t memory in amnesic p e t i e n t s as well as 
in normals, which i s en t i re ly d i f ferent from e x p l i c i t r e c a l l 
and recogni t ion. Warrington ex Weiskrantz (1968; 1970; 1974; 
1978) conducted a s e r i e s of s tudies t o observe the phenomena 
of imp l i c i t roeraory in amnesic p a t i e n t s . Hiese authors found 
tha t manesic pa t i en t s could show normal r e ten t ion of a l i s t 
of familiar words when tested with word-stem or fragment cues, 
whereas some pa t i en t s were profoundly inpaired on free r e c a l l 
and recognition t e s t s , Warrington and Weiskrantz (1968) noted 
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t ha t pa t ien t s often did not remember tha t they had oeen shown 
any study l i s t items and t reated the fragment t e s t as a kind 
of "guessing game". In subsequent research, using the fragment 
cuing procedure, amnesic p a t i e n t s ' performance was found to be 
more impaired than those of control subjects (e .g . Squire, 
Wetzel, ix S la te r , 1978). 
Similarly, numerous inves t iga tors have found tha t 
amnesic pa t i en t s show impaired e x p l i c i t memory but the i r impl ic i t 
memory remain i n t a c t . They have, therefore , argued tha t d i f fe ren t 
processes operate in exp l i c i t and impl ic i t memory (Graf,Mandler, 
U riaden, 1982; Jacoby St Weitherspoon, 1982; Graf, Squire u 
Handler, 1984; Cermac, Talboot, Candler, U Walborst, 1985; 
Graf & Schactor, 1985) . 
Studies of r epe t i t ion priming effec t , discussed so far 
in amnesic pa t ien ts have their own l imi ta t ions regarding the 
study material tha t consisted items with in tegra ted or unit ized 
p re -ex i s t ing memory representat ion, such as common words, 
l i n g u i s t i c idioms, or highly re la ted paired a s soc i a t e s . Recent 
several s tudies purporting to demonstrate whether or not 
amnesic pa t i en t s wi l l show normal priming for novel information 
tha t does not have any pre-exis t ing representa t ion as a uni t in 
memory, such as nonwords or unrelated paired assoc ia tes , have 
not obtained the r e s u l t s consis tent with each other , A gx:o\3p of 
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investigators have demonstrated that amnesic patients do not 
show priming of nonwords (e.g. Cermak, et. al. 1985; Diomond 
& Rozen, 1984; Graf & Schacter, 1985; and Schacter & Graf, 
1986b), On the other hand, another group of psychologists 
assessed normal implicit memory in amnesic patients for 
unrelated words (e.g. Woscovxcch et. al 1986; Mc Andrews, 
Glisky, St Schacter in press). 
Results from the studies of amnesic patients are strong 
enough to provide evidence for the dissociation between implicit 
and explicit memory. However, studies using other experimental 
variables have demonstrated a distinction between implicit and 
explicit memory. For instance, Murrel « Morton (1974), Osgood 
& Hoosain (1974) reported a differential effect of morpholo-
gically and visually or phonologically sindlar words on 
implicit and explicit memory. They have reported that morpholo-
gically similar words facilitate implicit memory while visually 
or phonologically similar words have detrimental effect on 
implicit memory. 
Variation in level or type of study processing has been 
extensively used as an experimental variable in the studies 
of implicit and explicit memory. These studies have established 
beyond doubt that variations in level or type of processing 
have differential effect on implicit and explicit memory. More 
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spec i f i ca l ly i t has been demonstrated tha t e laborat ive study 
processing f a c i l i t a t e e x p l i c i t memory whereas impl ic i t memory 
remain unaffected (Winnick St Daniel, 1970; Craik & Tulving, 
1975; Jacoby & Dallas, 1981; Graf e t . a l . 1982; Graf 6. Handler, 
1984; Schacter u Graf, 1986; Schacter u McGlynn, 1987). 
The d issoc ia t ion between impl ic i t and e x p l i c i t memory 
may also be demonstrated by the effect of s tudy- tes t - change 
in modality of presenta t ion and other type of surface information. 
Modality change from study (auditory) to t e s t (visual) has a 
de-ierimental effect on impl i c i t memory whereas the exp l i c i t memory 
remains unaffected (e .g . Kirsner ex Jmith, 1974; Kolers, 1975, 
1976; Scarborough e t . a l , 1979; Jacoby o* Dallas, 1981; Clark 
&L Morton, 1983; Kirsner e t . a l . 1983; Jraf, ohimamura L Squire, 
1985; Roedger u Blaxton, 1987; Roedger 6. Weldon, 1987) . 
For the most s tudies using dur ia t ion of re tent ion in te rva l 
as experimental var iable , a l so provide evidence for dissocia t ion 
between impl ic i t and e x p l i c i t memory. A large number of 
inves t iga tors have found that delays of days and weeks have 
no effect on impl ic i t memory while e x p l i c i t memory is inversely 
re la ted with the durat ion of re ten t ion i n t e r v a l (e .g . Jacoby 
6c Dallas, 1981; Tulving e t . a l , 1982; Forster & Davis, 1984; 
Graf 6c Mandler, 1984; Graf e t . a l . 1984; Komatus 6c Ohta, 1984; 
Shimamura 6c Squire, 1984) , 
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Substential number of current researches, discussed 
thus far, have revealed a variety of evidences about the 
dissociation between implicit and explicit raernory. Most recently, 
Graf 6i ochacter (1987) examined the effect of interference 
manipulation on implicit and explicit memory for normatively 
unrelated words. Their findings showed that interference 
affected explicit memory, as indexed by performance on cued 
recall, pair matching and modified free recall test, but it 
did not affect implicit memory, as indexed by performance on 
a word completion test. Ihis pattern of result complements 
several previous findings on performance dissociation between 
implicit and explicit memory fof new associations. 
Finally, numerous studies conducted on human memory 
have considered the age differences to be a powerful factor 
to affect the memory. Gilbert (1941) found a decline in 
performance with the age on a variety of learning and memory 
tasks. Burke & Light (1981); Graik (1977, 1983)'Craik & 
Rabnowitz (1984) observed a decrement in memory for new 
informations across the adult years. These studies were 
restricted to the domain of explicit memory measures. The 
age related deficit in memory was obtained through the tradi-
tional memory tests such as recall and recognition. In a recent 
study light ^  Singh (1987) examined implicit and explicit memory 
in young and older adults. They observed a significant age 
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re la ted decrement in performance on the t r ad i t i ona l measures 
of money, while imp l i c i t roeaory was unaffected across the age. 
The above discussion provides impressive evidence in 
favour of d i ssoc ia t ion between impl ic i t and e x p l i c i t memory. 
However, some researchers have advocated in favour of s imi la-
r i t i e s between impl i c i t and e x p l i c i t memory. For instance, 
Jacoby (1983a); Schacter 6. Graf C1986a) ; and oloman e t . a l 
(in press) have argued that under ce r t a in conditions manipula-
tion of re tent ion in t e rva l have p a r a l l e l effects on impl ic i t 
and exp l i c i t memory. Moreover, Jacoby (1983a) has shown tha t 
of 
manipulatiorv'llst context at the time of t e s t has no d i f f e r e n t i a l 
e t f ec t on these two forms of menoory. Further evidence in favour 
of s i m i l a r i t i e s between impl ic i t and e x p l i c i t memory came from 
the s tudies of Graf u Schacter (1985, 1987); Schacter 6. Graf 
(1986a, 1986b); Mokoon u Ratcl i f f (1979, 1986); Moscovitch e t . a l 
(1986) who have demonstrated tha t both impl ic i t and e x p l i c i t 
memory are influenced by newly acquired associat ions between 
unrelated word p a i r s . Graf 6t Schacter (1985) and Scnacter u 
Mccilynn (1987) further pointed out t h a t impl ic i t memory for 
new associat ions resembles e x p l i c i t remembering of new 
associat ions in so far as i t depends on some degree of 
elaborat ive processing a t the time of study. Final evidence 
in favour of s imi la r i ty between i m p l i c i t and e x p l i c i t memory 
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was reported by Jc^nston, Dark, u Jacoby (1985), Ihey 
detnonstratea that processes Subserving implicit nnemory 
can also affect performance on an explicit memory task. 
Ttie foregoing discussion reveals that there is still 
controversy regarding processes underlying implicit and explicit 
memory. A sizeable number of researchers hold the view that 
different processes operate in implicit and explicit memory 
while others are of the opinion that same processes underlie 
both forms of memory. The present study is designed to resolve 
this controversy. More specifically, the present research is 
undertaken to investigate the effect of phonemic and semantic 
similarity of the task and age on implicit and explicit memory. 
As mentioned earlier several studies have demonstrated that 
priming of word identification occurs for morphologically similar 
words (Murrel ' Morton, 1974) but not for visually similar words 
(Osgood & Hoosain, 1974) or phonologically similar words (Neisser, 
1954). Moreover, Graf & Mandler (1984) have demonstrated that 
semantic and non-semantic processing of study material have no 
effect on implicit memory whereas semantic processing has 
facilitative effect on explicit memory. These studies (i.e. 
Neisser, 1954; and Graf & Mandler, 1984) suggest that phonemic 
processing of study material impairs implicit memory and have 
no effect on explicit memory whereas semantic processing of 
study material has no effect on implicit memory but facilitate 
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explicit memory. These findings were explained in terms of two 
processes: (a) activation of mental representation; and (b) 
elaboration. Activation is assumed to occur automatically, 
independently ot elaborative processing that is necessary to 
establish new episodic memory traces. It also strengthen the 
relations among its components and increases its accessibility. 
Elaborative process, on the other hand, establishes relations 
among different mental contents and increases retrievability. It 
means that activation of mental representation that involves 
phonemic encoding decreases the accessibility of target infor-
mations but such phonemic encoding has no effect on the retrie-
vabi lity of the target information. Activation of mental 
representation that involve semantic encoding, on the other hand, 
has no effect on the accessibility of target information but such 
semantic encoding increases retrievability. These interpretations 
of the results as given by Graf and Handler (1984), require 
scrutiny. It should be noted that, in their study, Graf Sc Mandler 
induced semantic processing experimentally by asking subject 
to rate the unrelated words on a 5-point liking scale. This 
method of inducing semantic processing may not be strong enough 
to influence accessibility or retrievability of the target 
information and consequently the interpretation of the results 
may become doubtful. In order to ensure the presence of semantic 
and phonemic processing of the target information and their 
effect on accessibility and retrievability of the material, it 
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is necessary that study material should be semantically or 
phonemically similar. The present study is a step in this 
direction. The findings of the study would not only be helpful 
in resolving the issue whether same or different processes 
operate in implicit and explicit memory but would also contribute 
in the development of theoretical accounts of implicit memory. 
C H A P T E R - I I 
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REVIEW OF STUDIES 
I n t h e p r e c e d i n g c h a p t e r we have o b s e r v e d b o t h s i m i l a r i t i e s 
and d i f f e r e n c e s between i m p l i c i t and e x p l i c i t memory, I h u s , t h e r e 
i s s t i l l c o n t r o v e r s y r e g a r d i n g t h e p r o c e s s u n d e r l y i n g t h e s e 
two k i n d s of memory. The p r e s e n t s tudy^ a s m e n t i o n e d i n c h a p t e r - I , 
i s u n d e r t a k e n t o r e s o l v e t h i s c o n t r o v e r s y , t h a t i s t o e x p l o r e 
w h e t h e r same or d i f f e r e n t p r o c e s s e s o p e r a t e i n i m p l i c i t and 
e x p l i c i t memory. In t h i s c h a p t e r we would r e v i e w some of t h e 
mos t r e l e v a n t s t u d i e s which b e a r s d i r e c t l y or i n d i r e c t l y t o 
t h i s p r o b l e m . 
A f t e r e x t e n s i v e r ev i ew of numerous s t u d i e s , Herman 
E b b i n g h a u s (1885) obse rved t h a t n o t a l l e f f e c t s of memory a r e 
e x p r e s s e d i n c o n s c i o u s a w a r e n e s s . H i s s a v i n g p a r a d i g m , i n 
which memory was measured by s a v i n g d u r i n g r e l e a r n i n g , can be 
v iewed a s an i n d e x of i m p l i c i t memory i n t h e s e n s e t h a t r e l e a r -
n i n g of a p r e v i o u s l y s t u d i e d l i s t d o e s n o t r e q u i r e e ; Q > l i c i t 
r e f e r e n c e t o a p r i o r l e a r n i n g e p i s o d e , a l t h o u g h t h e i n f l u e n c e 
of p r i o r e p i s o d e i s r e v e a l e d by s a v i n g d u r i n g r e l e a r n i n g (Slamecka, 
1 9 8 5 ) , However, i t i s n o t e n t i r e l y c l e a r what s a v i n g s t u d i e s 
t e l l s u s a b o u t i m p l i c i t memory, a s l i t t l e e f f o r t s h a v e been 
made i n t h i s d i r e c t i o n . Ihe most d i r e c t l y p e r t i n e n t e v i d e n c e 
h a s been p r o v i d e d by Nelson (1978) who h a s shown s a v i n g f o r 
i t e m s t h a t were n e i t h e r r e c a l l a b l e nor r e c o g n i z e d , and t h e r e b y 
s u g g e s t t h a t s a v i n g can occu r i n an e n t i r e l y i n p l i c i t manner. 
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Nelson (1978) conducted three experiments to inves t iga te 
the r e l a t i v e s e n s i t i v i t y of recognit ion t e s t and saving t e s t for 
detec t ing information about items tha t were non- reca l lab le . Four 
weeks a f t e r . l ea rn ing a l i s t of number-word pa i ra , subjects had 
a t e s t of r e c a l l followed by a t e s t of forced choice recognition 
and relearning (saving). In experiment 1, 24 under-graduate 
s tudents served as the subject . Each subject learned a l i s t of 
20 paired assoc ia tes . The cues were two d i g i t numbers of low 
associa t ion value from the norms of Batting and Spera (1962). 
The t a rge t s were nouns (four to s ix l e t t e r s in length) of AA 
associa t ion value from the Thorndike-i-orge (1944) norms. Crossing 
20 cues with 20 ta rge ts yielded 400 cue t a rge t combinations. 
From these, twenty-four 20 item l i s t s were randomly constructed 
with the r e s t r i c t i o n that each cue and each t a rge t were used 
once in each l i s t , and across a l l l i s t , each cue t a rge t combin-
at ion was used approximately equally often. Each of these 24 
l i s t s was used once so tha t the cue t a rge t combinations were 
counterbalanced across subjects . 
Prior to study, a prac t ice and warmup task was given to 
each subject and then the main l i s t of number noun pa i r s was 
presented v i sua l ly via a Kodak Carousel projec tor at a r a t e of 
4 seconds per p a i r . During each t e s t t r i a l , the cues were 
presented alone at a 8 seconds r a t e , and the subject responded 
vocal ly . The l i s t was blocked so tha t a minimum of 10 items 
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(e i ther being studied or tested) in tervined between the study 
and t e s t of a given item, this procedure minimized short-term 
memory effect during acquisi t ion of the l i s t . Acquisition 
continued via t h i s study t e s t procedure un t i l attainment of the 
c r i t e r i o n of one e r ro r l e s s t r i a l on the en t i r e l i s t . Then the 
subject was dismissed without being informed of the subsequent 
re ten t ion t e s t . 
Four weeXs after acquis i t ion, the subjects returned for 
the second session. First^ the subject had a self-paced forced-
response re tent ion t e s t in which he saw each cue for as long as 
he wanted before eventually making a r e c a l l response. After a l l 
20 items had been tes ted for r e c a l l , the subject had a self-paced 
20 a l t e rna t ive forced choice (20 AFC) recognit ion t e s t . The 
sub jec t ' s task during recognition was to s e l ec t the pa r t i cu l a r 
t a rge t tha t he had acquired to the cue 4 week e a r l i e r . There 
was no feedback to the subject concerning h i s cor rec tness on 
e i the r the r e c a l l t e s t or the recognit ion t e s t . After a l l 20 
items had been tested for recognit ion, there was a delay of 10 
ndn. during which the subject worked on a puzzle while the 
experimenter arranged the s l ide t ray for re learn ing . 
The relearning l i s t was constructed as fol lows. F i r s t , 
the items were devided in to three pools : (a) i nco r rec t ly recal led 
and incorrec t ly recognized, (b) incor rec t ly r eca l l ed but cor rec t ly 
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recognized, (c) co r rec t ly recalled-most (89%) of the cor rec t ly 
recal led items were also cor rec t ly recognised. Second, for each 
of the above pools, half of the items remained the same as dxiring 
the acquisi t ion (designated as old i tems), whereas other half 
of the items (designated as new items) were changed by randomly 
re -pa i r ing the cue and ta rge ts within a given pool. Final ly, 
the cues and ta rge t s were never intermingled across the three 
pools l i s t ed above; th i s s ig r iga t ion insured that remembered 
associat ions would not d i f f e r e n t i a l l y in te r fe re with the r e l ea r -
ning of new associat ions that came from the pool of forgotten 
i tems. Thus, a re learning advantage of old over new for non-
recognized items demonstrates tha t o r ig ina l l y learned infor -
mation can be detected by a saving t e s t . 
The findings of Nelson's major i n t e r e s t came from the 
analysis of saving score during re lea rn ing . Results of the 
experiment showed a considerable saving during relearning 
even for items that were neither reca l led non-recognised, 
Ihe above findings prompted the inves t iga tor to r ep l i ca te 
and extend the f i r s t experiment. Thus, the experiment 2 was a 
r ep l i ca t ion and extension of the experiment 1. 
The method of exp 2 was the same as for the exp 1 except, 
(a) Instead of one r e c a l l t e s t of each item, a second r e c a l l 
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t e s t occured after every item had been tes ted once. This change 
was made to provide a "purer" pool of non-recalled items, 
because items are occasionally co r r ec t on a second t e s t t r i a l 
even after they have been incor rec t on the f i r s t t e s t t r i a l , 
(b) Instead of a 20-AFC recognit ion t e s t , a 3-AFC recognition 
t e s t was employed. The d i s r ac to r s came from the same pool as 
the target , in term of cor rec t Vs i nco r r ec t r e ca l l during the 
re tent ion t e s t ( i . e . the d i s t r a c t o r s for the recognition t e s t 
of an incorrec t ly reca l led item were the t a rge t from other 
incor rec t ly recal led i t ems) . (c) To produce more forget t ing, 
a weaker c r i t e r ion of o r ig ina l learning was employed. Once 
a given item cor rec t ly reca l led during acquis i t ion, i t was 
deleted from the study and t e s t phase of the l i s t . Thus, ra ther 
than an acquisi t ion c r i t e r i o n of one e r r o r l e s s t r i a l on the 
en t i r e l i s t , the acquis i t ion c r i t e r i o n was one correc t response 
per item . (d) Because of the dropout procedure, bloking the 
l i s t (as in exp 1) to prevent r e c a l l from short term memory 
became impract ical . Therefore, the in te rpo la t ion of 20 sec 
number shadowing between study and t e s t was employed, (e) The 
items were presented on an index card a t a 5 second ra te 
during study (F) subjects were 30 under-graduate s tudents . 
Jc'inding of exp 2 were cons i s t an t with the r e su l t s of 
exp 1. A considerable saving during re learn ing after 4 weeks 
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was observed even for the items tha t were neither recal led non-
recognized. However, the magnitude of saving was lower in exp2, 
than the magnitude of saving in exp 1. I t was due to change in 
acquisi t ion c r i t e r i o n which was weaker than the c r i t e r i o n 
employed in exp 1. 
Experiment 3 was designed to examine the p o s s i b i l i t y 
tha t a recognition t e s t i s more sens i t ive than a saving t e s t for 
measuring the r e t en t i on . 
This experiment was an exact r ep l i ca t ion of exp 2 except 
three changes: 
(1) The second r e c a l l t e s t was not followed by a recognition 
t e s t . Instead, the re learning study t e s t t r i a l occurred, with 
half of the items being old and half being new, 
(2) After the re learning t e s t t r i a l , the subjects had a 
self paced 3-AFC recognit ion t e s t on the relearning i tems. 
The items were devided in to two poo^s; correc t during relearning 
versus incorrect during re l ea rn ing . Thus, for a given cue, 
the three recognition a l t e r n a t i v e s consisted of the relearning 
t a rge t alongwith two d i s t r a c t o r s drown randomly from the 
appropriate pool, 
(3) Sample was consis ted of 38 under-graduate s tudents . 
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Results of the experiment disconfirmed the hypothesis 
tha t recognition t e s t might be more sens i t ive , in some cases, 
than the saving t e s t . Nelson's major i n t e r e s t of the study was 
to explore which t e s t i s more sens i t ive to the r e t en t ion . I t 
was found that re learning method i s most sens i t ive measures of 
memory. Since saving during re learning occurred even for the 
non-recal lable and non-recognizable items while no e x p l i c i t 
reference was made to the ^ r io r learning episode, i t may be 
concluded that saving occurs e n t i r e l y in impl ic i t manner. 
Although, the saving paradigm used by Nelson makes a 
reference to impl ic i t memory but he did not discuss about the 
natxire of th i s pnenomenon. Several s tudies have demonstrated 
tha t priming effects in impl ic i t memory measures are independent 
of e x p l i c i t r eca l l and recogni t ion . Tulwing, Schacter, U 
Stark (1982) for instance, observed tha t priming ef fec ts in 
word fragment completion are independent of recognition memory. 
Ihey selected a pool of 192 words and corresponding graphemic 
fragment which allowed only one legit imate completion, one half 
of the words (96) were presented to the subjects for a s ingle 
study t r i a l . Itiese words were referred as ' o ld ' words and 
remaining (96) words served as 'new' t e s t items in subsequent 
t e s t . Each t e s t item whether old or new appeared in both Yes/No 
recognition t e s t and the word fragment completion t e s t . In 
addition to the type of t e s t items (old Vs new) two other 
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variables were also manipulated in the design: (i) re tent ion 
in t e rva l 1 hr to 7 days and ( i i ) order of tes t - recogni t ion 
followed by fragment completion (Rn-FC) or fragment completion 
followed by recognit ion {FC-Rn). Thus, the design of the exper-
iment was 2 x 2 x 2 f a c t o r i a l design. 
In a l l e ight condi t ions , subjects were tes ted individual ly 
in two successive t e s t phases separated by 7 days. Half of the 
old 4 t e s t items (48) with another se t of (48) new items were 
tes ted in one session and remaining 48 old and 48 new items 
were tes ted in the second sess ion . Thus, the item tes ted once 
in one session was not r e t e s t ed in the second sess ion. In each 
session the t e s t items were suo-divided in to two subsets of 
24 old and 24 new words. For one of the subset, the t e s t was 
given in Kn-FC orUcr and for the other subset the order of 
t e s t was FC-Rn. The sequence of the t e s t was same for a l l subjects 
in both t e s t sess ions . 
Results of the experiment demonstrated a d i ssoc ia t ion 
between recognition memory and word fragment completion. Perfor-
mance on recognition t e s t was found impaired on a 7 days re tent ion 
in t e rva l whereas the performance on fragment completion t e s t was 
found unaffected. Priming occurred in both Yes/No recognition 
and fra<5ment completion. The proportion of yes responses in 
the recognition task was higher in FC-Rn order than in the 
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Rn-FC order. I t was due to addi t ional opportunity to study the 
successfully completed words. 
Graf, Handler o< Hadden (1982) al3o observed a dissociable 
performance on r e c a l l and word-completion t e s t s . Ihey tested 
two groups of subjects , one group was required to process the 
word e labora t ively , and the other < r^oup was given a task tha t 
allowed construct ion of an integrated representat ion but was 
prevented elaborat ive processing. The elaborat ive processing 
task required subjects to ra te the i r l iking for each word on a 
seven point scale ( l ik ing group). The other group was prevented 
from elaborat ive processing by requiring them to decide whether 
a word shared any of i t s vowels with the preceding word (Vowel 
group) . 
Each subject studied a l i s t of 20 words which was 
preceded by 8 f i l l e r words to acquaint the subject with the 
task and followed by 4 f i l l e r words to prevent from extensive 
rehearsal of l a s t few words of the l i s t . After studying the 
l i s t , each subject f i r s t received the completion t e s t and then 
the r eca l l t e s t . In completion t e s t , the subjects had to 
complete the i n i t i a l three l e t t e r stem of the studied words 
with the f i r s t word tha t came to mind. The free r e c a l l t e s t 
was given with the ins t ruc t ions to write down the words from 
the study l i s t in any order. 
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On the completion t e s t , the l i k ing and vowel group 
produced a s imi lar proportion ot the study l i s t word in 
response to the three l e t t e r stems whereas, on the o ther s ide, 
the performance of l i k ing group on free r eca l l t e s t was substan-
t i a l l y higher than the performance of vowel group. This pa t te rn 
of findings i s evident tha t different and separate processes are 
responsible for the completion and r eca l l performance. 
Following Graf e t . al (1982), Graf, Squire and Mandler 
(1984) conducted a s e r i e s of three experiments to compare the 
performance of amnesic pa t i en t s with a lchohal ic control 
subjects on both priming t e s t s and standard memory measure 
under two or ient ing condit ions, namely e labora t ive and non-
e labora t ive . 
In experiment 1, the performance of two groups, p a t i e n t s 
with alchohal ic Korsakoff syndrome and alchohal ic control 
subjects , was compared on word-completion and f r ee - reca l l t e s t . 
Each subject studied a l i s t of words twice in succession in 
e i t h e r the e laborat ive or non-elaborative or ient ing condi t ion . 
Under e labora t ive o r i en ta t ion , subjects were required to r a t e 
ea^h word on a 5 point l ik ing sca le . In non-elaborat ive 
o r i en ta t ion , subjects were required to underl ine common vowel 
in two successive word p a i r s . Vowel comparision task prevented 
e laborat ive processing of the study mater ia l so t ha t the t e s t 
performance was mainly determined by ac t iva t ion process . 
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Iiranediately following the list presentation, subjects 
were asked to recall the list words in any order and then they 
were given a word completion test. 
The results of free recall and completion tests were 
examined in separate ANCVAS. For the free recall data, there 
was a significant effect of orienting task (elaborative/non-
elaborative) and patient group (amnesic/control). The perfor-
mance was higher in elaborative condition than in the non-
elaborative condition. Amnesic patients were found impaired 
in recall performance than the control subjects. There was also 
a significant interaction of orienting task x patient group. 
Analysis of simple main effect showed a significant differences 
in the liking (elaborative) conditions but not in the vowel 
(non-elaborative) condition. 
Analysis of completion test data showed a significant 
main effect of orienting task and no other significant effect. 
The overall higher completion performance was observed in the 
liking condition than in the vowel condition. 
in experiment 2, an additional variable of retention 
interval was also manipulated. Findings of experiment 1, that 
amnesic patients performed equal to the normal subjects on 
con5)letion test, suggested the activation is spared in amnesia. 
However, it was assumed that the information that determines 
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performance on the completion test may decay more slowly in 
normal subjects than in amnesic patients. Under this condition 
amnesic patients were supposed to be impaired on completion test 
at long retention interval even though their performance may 
appears normal at short retention interval. To test this hypothesis, 
the performance of amnesic patients on completion test was compared 
with normal subjects, at different retention intervals. In 
addition, a recognition memory test was also administered at 
each retention interval. Since recognition performance according 
to Mandler (1980), depends on both activation process and 
available paths of retrievability, it was expected that amnesic 
patients will be impaired on recognition test. 
The entire experiment was devided into three different 
sessions, scheduled on three different days. After the study of 
list of words, subjects were tested by a delay of 0, 15, 120 min, 
on each day. The sequence was (a) study list 1, than (b) study 
list 2, then (c) study list both again in the same order. Each 
list was studied either in vowel or in liking orienting condition 
and then subjects were given completion and recognition tests 
at scheduled retention intervals. 
Analysis of obtained data showed that overall performance 
on the completion test was similar for amnesic and control 
subjects while the recognition performance was found severely 
impaired in amnesic patients, particularly in the liking 
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condi t ion . The tendency to complete three l e t t e r cues to form 
recent ly presented l i s t words was well above chance a t zero and 
16 min delay but i t declined to chance level a f t e r 120 min 
delay. An ANOVA of the completion t e s t r e s u l t s involving the 
factor of pa t ien t type (amnesic/control) , or ient ing task (vowel/ 
l i k i n g ) , and t e s t delay i n t e rva l s , 0, 15, 20 min, revealed 
s ign i f i can t effect of t e s t delay and or ien t ing task. No other 
e f fec t s approached s igni f icance . 
Recognition performance was a lso evaluated by an ANOVA. 
The r e s u l t s revealed s ign i f i can t effect of pa t i en t type and t e s t 
delay. Retention performance on t e s t of recognition was markedly 
impaired in amnesic group, i t was higher in l ik ing condition 
than in vowel condition and i t decreased with increasing delay. 
There was also a s ign i f i can t i n t e rac t ion of p a t i e n t type and 
task , o r ien ta t ion which reveals that the difference between 
amfiesic pa t i en t s and control subjects occured in the l i k ing 
(elaborat ive) condition but not in vowel (non-elaborative) 
condi t ion. This pa t tern of findings suggests tha t only 
e labora t ive process i s impaired in amnesia but the process of 
ac t iva t ion (non-elaborative) i s remain i n t a c t . 
Experiment 3, was designed to compare the word-completion 
performance of amnesic p a t i e n t s and control subjects with the 
c losely re la ted cued-recal l t e s t under both l ik ing (elaborative) 
and vowel (non-elaborative) orient ing condit ion. In the comple-
t ion t e s t , three l e t t e r cues were given with i n s t r u c t i o n s to 
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wri te the f i r s t word tha t comes to mind, in the re la ted cued-
reca l l t e s t , the three l e t t e r cues were given with the ins t ruc -
t i ons to reca l l the words from the learning l i s t . Since the 
completion performance, according to Graf and Handler (1984), 
mainly determined by ac t iva t ion process , a process tha t appears 
to be i n t a c t m amnesia, but the cued-recal l involves additional 
process l i ke elaboration that i s impaired. Tnus, i t was assumed 
tha t amnesic pa t ien t s would be impaired on t e s t of cued-recall 
but not on word completion and findings confirmed t h e i r hypothesis. 
In general, the main findings of the study were: (a) 
amnesic pa t i en t s performed equally to the normal subjects on 
word- completion t e s t but t h e i r performance was found impaired 
on standard tes t s of memory l ike r eca l l and recognit ion. This 
difference in the i r performance was found under only elaborat ive 
processing condit ion. Under non-elaborat ive processing condition 
of the study material , amnesic p a t i e n t s were equal to the normal 
subjects in completion performance, (b) Retention in te rva l had 
detr imental effect on both word-completion and recognition 
performance. Thus, the study reveals both s imi l a r i t y and 
di f ferences between impl i c i t and e x p l i c i t memory. 
In a subsequent study, Graf and Mandler (1984) conducted 
another se r i es of three experiments to compare d i f fe ren t memory 
t e s t s for word, that were studied under e i t h e r semantic or non-
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semantic processing conditions. Duration of retention interval 
was also manipulated in the experiments to observe its effects 
on various kinds of memory tests. 
In experiment 1, a word completion, a free recall and a 
recognition test was given to the subjects linder three semantic 
and three non-semantic processing conditions of the task in 
each test, since performance on word completion test reflects 
primarily the increased accessibility of the words as a consequence 
of an automatic activation process. Thus, the word completion 
performance was exj'ected not to be influenced by semantic and 
non-semantic processing of the task. Retrievability, on the 
other hand, is a function of elaboration which is independent 
of automatic activation and recall and rdcognition tests are 
sensitive to re trievahility, therefore, a higher recall and 
recognition performance was expected under semantic processing 
condition of the task than under non-semantic processing condition. 
Six groups of the subjects participated in the experiment. 
3 groups studied the word under semantic processing condition. 
They had to rate the words on a 5 point scale in either of 
three following ways: like/dislike, meaningful/not meaningful, 
and concrete/abstract. Remaining 3 groups were prevented from 
semantic processing of the task in following three ways. One 
group of subjects required to report whether the preceding word 
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had a vowel in common with the subsequent word. The second 
group was required to count T junctions (i.e. two intersecting 
lines) in each word and the third group had to couirt both 
enclosures (i.e, totally enclosed spaces) and T junctions. 
After studying the words, subjects were tested for word 
completion, word recognition and free recall. 
Findings of experiment revealed that semantic and non-
semantic processing of the task has a prtjnounced effect on recall 
and recognition performance but has little effect on completion 
performance. Different kinds of semantic and non-semantic 
processing conditions had no effect on any type of the test, 
Experima:it 2 was designed to study the time course of 
completion and recognition performance. Each subject received 
a recognition and completion test immediately after the presen-
tation of the study list, after 20 minutes delay, and after a 
90 minutes delay. Since different semantic and non-semantic 
processing conditions showed no difference in ejqieriment 1, 
only one semantic processing condition i.e. liking rating and 
one non-semantic processing condition (i.e. counting of 
enclosures and T junctions) was given to the subject. Experiment 2, 
also examined the effect word frequency on recognition and comp-
letion performance. Half of the words in study list were of low 
frequency (5.1 occurrence per million) and the remaining half 
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of the words were of high frequency (95.6 occurrence per mil l ion) . 
Six a l t e r n a t i v e completion t e s t s and three recognition t e s t s were 
given to the subjects a t d i f ferent re ten t ion in t e rva l s a f t e r the 
p rac t i ce and study phase. 
Recognition performance was affected severely in semantic 
Vs non-semantic processing condition while there was l i t t l e 
influence of task processing on completion performance. Duration 
of re ten t ion in te rva l had the same ef fec t on both kinds of t e s t . 
No effect of word frequency on any t e s t was found. 
Experiment 3, was designed to compare the completion 
performance with the c lose ly re la ted cued-recal l t e s t . F i r s t 
three l e t t e r s of word, were presented as cue in each t e s t . The 
completion t e s t was given with the ins t ruc t ion to complete each 
cued with the f i r s t word tha t comes to the mind whereas the 
cued-recal l t e s t was given with in s t ruc t ion to use the cues 
to help the reca l l of the words from the study l i s t . Subjects 
studied the words in condition tha t required e i the r semantic 
or non-semantic process ing. Hypothesis was the same as in 
experiment 1, and 2, t ha t elaborat ion in semantic processing 
of the task would increase r e t r i e v a b i l i t y and would r a i se 
cued-recal l performance above completion performance by 
providing addi t ional r e t r i e v a l paths for finding the words. 
In contract , the lack of e labora t ive information produced by 
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non-semantic processing of the task was expected to r e s u l t in 
reduced r e t r i e v a b i l i t y and thus cued r e c a l l performance was 
expected to be poorer. 
Results of the experiment showed a s ign i f ican t main 
ef fect of task processing. Ihe overa l l performance was higher 
in semantic processing condition than in the non-semantic 
processing condi t ion. There was a lso a s ign i f i can t in te rac t ion 
of task processing and t e s t type. Ihis in t e rac t ion was due to 
overa l l lower cued-reca l l than completion performance with 
non-semantic processing but higher cued-reca l l than the comple-
t ion performance with semantic processing. The t e s t order 
affected completion performance but not cued- reca l l . Comple-
tion performance was s ign i f i can t ly higher when i t followed 
ra ther then preceeded cued-recal l t e s t i ng , but only with 
semantic processing task which suggests that when cued-recal l 
t e s t was given f i r s t , the r e c a l l of studied words may have 
increased their a c c e s s i b i l i t y due to addi t ional ac t iva t ion . 
Results of these s tudies are cons i s ten t with the 
findings obtained by Shimamura and Squire (1984). Ihey examined 
paired associate learning and priming effect in amnesic pa t ien t s 
and in normal sub jec t s . In their experiment subjects studied 
unrelated word pa i rs and then they were asked to complete 
three l e t t e r s word stem to form a word. The word stem could 
be completed by using stimulus word from the study l i s t . Jus t 
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after the word completion t e s t , paired associate memory was 
assessed on cued-reca l l t e s t . Results of the study showed that 
the performance of amnesic pa t i en t s on word completion t e s t 
\nas as good as the performance of control subjects whereas, on 
the other hand, the performance of amnesic pa t i en t on cued-recal l 
t e s t was impaired. Control subjects performed be t te r on the t e s t 
when they were given e x p l i c i t i n s t r u c t i o n s . All these r e s u l t s 
support the views, espoused by Jacoby (1983); iMandler (1979); 
and others that d i f fe ren t memory t e s t s are sens i t ive to d i f ferent 
aspects of the underlying memorial representa t ions . 
Studies of amnesic pa t i en t s have suggested a d i s t i nc t ion 
between two memory systems. One system i s damaged in amnesia 
and depends on the i n t e g r i t y of the damaged brain region and 
the other i s i n t a c t in amnesia and i s independent of these regions. 
Keeping in view the above fac t s . Squire, Shimamura, and Graf 
(1935) examined the r e l a t i o n between recognition memory and 
priming effects in p a t i e n t s receiving electroconvulsive therapy 
(EOT). ECT i s known to cause anterograde and retrograde 
amnesia as a prominent side e f fec t of treatment. 
Itiree gro\5>s of subjects were used in the experiment. 
One group consisted of the pa t i en t s receiving b i l a t e r a l , ECT, 
the second was receiving u n i l a t e r a l ECT, and the th i rd groijp 
consisted of normal sub jec t s . Subjects were tes ted on three 
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dif ferent days during the course of b i l a t e r a l or u n i l a t e r a l 
treatment when pa t i en t s were receiving thei r th i rd , fourth, 
f i f th , or s ixth ECT treatment. On the f i r s t and th i rd day 
pa t i en t s studied and were tes ted on word completion t e s t af ter 
45 min, 65 min and 85 min of b i l a t e r a l or un i l a t e r a l ECT t r e a t -
ment. On the second day p a t i e n t s studied and were tested for 
recognition memory af ter 45 min, 65 min, 85 min, and 9 hrs 
+ 1 hr . of ECT. Thus, there were 10 study and t e s t conditions 
in a l l . 6 for assessing word completion and 4 for assessing 
recognit ion memory. The 10 learning l i s t s were counteroalanced 
across these 10 t e s t condi t ions . For the control subjects there 
were four t e s t condi t ions . Three for assessing word-completion 
on one day, and one for assessing the recognition memory on the 
following day. 
rhe word-completion a b i l i t y was found i n t a c t in both 
groups of pa t i en t s af ter 45 min of ECT. Word completion perfor-
mance did not differ s i gn i f i c an t l y at d i f ferent delays af ter 
ECT with the normajL sub jec t s . Recognition memory of the pa t i en t s 
was found in^jaired a t 45 min af ter ECT. I t was j u s t near to 
the chance leve l . After 65 min of ECT, the anterograde amnesia 
had diminished to some degree, and after 85 min of the treatment 
the recognition scores of these pa t i en t s was s ign i f i can t ly 
higher than chance l eve l . These findings supported the view 
tha t recognition memory and priming t e s t performance are 
42 
independent of each otner anu txiere oy su^yested tha t the 
process tha t support priming makes l i t t l e , i f any, contr ibut ion 
to recognition memory, 
Graf, Shimamura, and Squire (1985) further reported 
similar findings tha t support the view of multiple memory 
system. In tneir study they conducted two experiments to examine 
the priming across modality and priming across category levels 
that extends the domain of preserved functions in amnesia. In 
experiment 1, the priming effect measured by word-completion, 
and de l ibera te r eco l l ec t ion , measured by free r e c a l l , was examined 
across modalit ies and within modal i t i es . Four groups of subjects , 
two amnesic and two contro l , were presented the words visual ly 
in one condition and aud i to r i l y in another condition and then 
they were tested a l t e rna t i ve ly for completion and free r e c a l l 
in a counterbalancing order . 
Priming was observed in both v i sua l -v i sua l and auditory-
visual modalit ies but the magnitude of priming was s ign i f i can t ly 
larger under within the modality than in across the modali t ies 
whereas the change in modality did not affected f r e e - r e c a l l . 
Amnesic pa t i en t s performed as b e t t e r as the cont ro l subjects 
on word completion t e s t whereas the performance of amnesic 
pa t i en t s was found impaired on f r e e - r e c a l l . 
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In experiment 2, subjects were presented a random 
l i s t of words belonging to d i f ferent conceptual ca tegor ies , 
and then they were given a priming t e s t . Subjects were presented 
a category lable as cue, and they were required to generate 
the f i r s t e ight exemplers that came to mind. A free r e c a l l t e s t 
followed the priming task. In th i s way two groves of amnesic 
pa t i en t s and two control groups, studied and were t e s t ed . 
Analysis of the performance of amnesic p a t i e n t s , healthy 
controls and alchohalic control group on word-production and 
f ree - reca l l showed tha t the average level of r e c a l l was similar 
for healthy control group and alchohalic cont ro l grovp but 
the performance of amnesic pa t ien t s was s i gn i f i can t ly lower. 
In word production by category cue, each group showed a s ign i -
f icant tendency to generate ta rge t words from the study l i s t 
more often than expected without a study l i s t p resen ta t ion . 
Findings of similar amount of priming in amnesic p a t i e n t s and 
control groups i s inconsis tent with the view tha t subject 
accomplish priming by using a r e c a l l s t ra tegy , because amnesic 
pa t i en t s were severly impaired on f r e e - r e c a l l t e s t while they 
showed normal performance on word production t e s t . Thus, the 
study reveals a d issocia t ion between r e c a l l and priming t e s t s . 
Graf and Schacter (1985) may be regarded as poineer in 
using the terms impl i c i t and e x p l i c i t memory, /according to 
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them, i m p l i c i t memory refer to the performance on priming t e s t 
l ike word-conpletion whereas exp l i c i t memory re fe r s to the 
performance on t r ad i t i ona l memory t e s t such as r e c a l l and recog-
n i t i o n . To explore whether the same or d i f fe ren t processes 
operate in impl i c i t and exp l i c i t memory, Graf and Schacter cond-
ucted two experiment to examine whether e i the r newly acquired 
assoc ia t ions or pre-exis t ing associat ions affect completion t e s t 
performance. In experiment 1, 64 subjects equally divided in to 
four groups, studied rela ted and unrelated words p a i r s in elabo-
r a t i v e and non-elaborative study condi t ions . In the re la ted pa i r s , 
the t a rge t words were linked by an famil ier associa t ion and in 
unrelated pa i r s , the ta rge t words had no p re -ex i s t ing r e l a t i o n . 
Subjects learned e i the r under e laborat ive or under non-elaborative 
cond. t ion . Under elaborat ive conditions, subjects used a 5-point 
scale tha t had the labels 'Esay to r e l a t e ' and 'D i f f i cu l t to 
r e l a t e ' a t i t s end. Under non-elaborative condit ion, subjects 
had to repor t a common vowel between the two words of the pa i r . 
The aesign of their experiment included two between subject 
f a c to r s : type of study l i s t pa i rs ( re la ted Vs unrelated) and 
study task (elaborat ive Vs non-elaborat ive) . The design a l so 
included completion t e s t context (same Vs d i f fe rent ) as a 
within subject fac tor . Under same context, the i n i t i a l three 
l e t t e r stems of the response words were paired with the same 
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word as in stxidy list and under different context these stems 
were paired with the word different from the study list, at 
the time of test. Retention performance of the subjects was 
assessed on a word-completion test, A cued-recall test, in 
addition, was also given to assess the explicit memory. 
The experiment yielded three main findings. First, 
following an elaborative study task, there was a higher level 
oc completion performance when the study context was reinstated 
at testing than when study and test context were different, 
for both related and unrelated study list word pairs. In 
contrast, following vowel comparison task, there was no same 
different effect on either type of word pairs. Second, across 
all type of different context test items, there were similar 
and significant increase above the chance level of completion 
performance under both elaborative and vowel comparison task 
condition. Third, there was a higher level ot recall for 
related pairs than for unrelated pairs as well as a higher 
level of recall under elaborative than vowel comparison task 
condition. 
Ihe first finding of the study i.e. a higher level of 
completion performance on same context test items versus 
different-context, test items under elaborative study condition. 
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but not under vowel comparison condition was used to argue 
tha t impl i c i t memory i s mediated by autcwnatic processes . In 
con t ra s t , exp l i c i t r e c a l l and recognit ion were assumed to be 
mediated by s t r a t eg ic or control led processes because of the i r 
dependence on study task manupulation. On t h i s view, the 
observation that the same-different effect depends on elaborat ive 
processing suggested tha t the completion t e s t measures e x p l i c i t 
ra ther than impl ic i t memory. Ttius, the same-different context 
e f fec t may not provide evidence of impl ic i t memory. 
Keeping in view the above fac ts , experiment 2, was 
designed to compare the cued-recal l and completion performance 
of amnesic pa t i en t s with the control sub jec t s . Since amnesia 
i s a such type of disease that de te r io ra t e the e x p l i c i t memory 
but has no effect on impl ic i t memory. I t was assumed: (a) If 
amnesic pa t i en t s and cont ro l subjects show a comparable 
performance super ior i ty on the completion t e s t in the same 
context condition over the d i f ferent -context condit ion, there 
would strong support for the view that the same d i f f e ren t 
effect i s mediated by impl ic i t memory for newly acquired 
assoc ia t ions , (b) If amnesic showed a s imilar level of 
completion performance on same and d i f fe ren t context t e s t 
items, i t would suggest tha t the same d i f fe ren t e f fec t found 
in experiment 1, was mediated by e x p l i c i t remembering. 
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Experiment 2, was similar to experiment 1, except the 
three changes: First, materials were presented under elaborative 
processing condition because same different effect was observed 
only under elaborative study condition in experia.ent 1, second, 
the type of study material (related and unrelated word pairs) 
was included as witnin subject factors; third, a simplified 
word completion test was used^  with fewer items, for assessing 
performance in different context condition. Each subject saw 
DOth related and unrelated word pairs and then received a word-
completion test followed by a cued-recall test. 
Results of the experiment 2, revealed that there was a 
higher level of completion performance when the study context 
was reinstated at testing (same-context) then when study and 
test contexts were different, for both related and unrelated 
word pairs. Ihis pattern of finding supported the view that 
the same different effect on the word completion test is 
mediated by implicit memor;^  for new associations. In spite 
of their severly impaired recall, the amnesic patients showed 
entirely normal level of completion test performance after 
studying unrelated and related word pairs. These findings lent 
support to the view that implicit and explicit memory for new 
associations are mediated by different underlying processes-
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s tudies of amnesic pa t i en t s s t rongly support the view 
of performance dissocia t ion on i m p l i c i t and e x p l i c i t memory 
t e s t s . Several s tudies , using other experimental var iables , 
have also demonstrated a d i ssoc ia t ion between impl i c i t ana 
e x p l i c i t memory. 
Thus, Lewicki (1985) observed nonconscious biasing 
e f fec ts of single instance on subsequent judgement. He presented 
adject ive noun pa i rs (e .g . old t ree) through a cathod ray tube 
for a period of 30 ms. A computer was used to r e g i s t e r subjects 
responses and response time. Immediately after the presentat ion 
of the material , i t was marked by a s t r i n g of X having the 
same length as that of words whicn remained on the screen for 
50 ms. Responses were measured by present ing two adjectives 
(e .g . i s a tree old or big) with the i n s t r u c t i o n s to se lec t 
one of them which, according to h i s judgement, would f i t bet ter 
with the noun. Lewicki found tha t subjects tend to choose the 
previously exposed adjective in response to question concerning 
how they f e l t about the noun (e .g . i s a t r ee big or o l d ) . The 
findings c lea r ly indicated the ex is tence of impl ic i t memory. 
As 30 ms exposure of a stimulus can not e l i c i t an e x p l i c i t 
memory response which was, however, su f f i c i en t to measure 
i rnpl ic i t memory. 
49 
Schacter and Graf (1986) examined the effect of elabo-
rative processing on implicit and explicit memory for new 
associations. Experiment 1, was designed to examine whether 
the variation in degree and type of elaborative processing of 
the study material have the same or differential effect on 
implicit and explicit memory for newly acquired associations. 
One group of subjects was required to perform a sentence 
generation task and the second group was instructed to generate 
only a word to link the member of each pair. It was hypothesized 
that the word generation task would require less associative 
elaboration than the sentence generation task, and hence, 
explicit memory for new associations would be lower after 
word generation than after sentence generation, since explicit 
memory is dependent on elaborative process. No assumption was 
made about the influence of degree and type of elaborative 
processing on implicit memory. The design of the experiment 
included two between subject factors, type of study task 
(sentence generation Vs word generation), and type of test 
(word completion Vs letter cued recall), and one within 
subject factor, type of test context (same Vs different). 
The rate of word completion was found higher in same 
context than in different context condition following word 
generation, thereby demonstrating that this task, too, can 
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produce an associative effect on completion performance. 
Moreover, performance in the same context condition which 
reflects this associative influence, did not differ in the 
word generation and sentence generation task. An ANOVA revealed 
a significant main effect of test context on word completion 
performance. No other effects approached significance. 
Analysis of cued-recall performance revealed that recall 
performance in the same context condition was significantly 
higher following sentence generation than word generation task. 
The overall pattern of results suggests that implicit 
and explicit memory for new association may depend on different 
consequences of elaborative processing. Explicit memory relatively 
benifits more from sentence generation than from word generation; 
whereas implicit memory does not. 
Experiment 2, compared word completion and recall 
performance following two type of study condition. In one 
condition, the sentence generation task from experiment 1, was 
used to induce active elaboration of unrelated word pairs. In 
a second condition, subjects were shown sentences that included 
the same target pairs and they required to rate how well these 
sentences related the targets. An additional variable of 
retention interval was also manipulated in the experiment. 
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Results of the experiment showed that the completion 
performance was higher in the same context condition than in 
the different context. This difference was present in both 
sentence generation and sentence rating condition and was 
evident on both the immediate and delayed tests. An ANOVA 
revealed a significant main effect of test context. In contrast, 
there was no effect of study task. The interaction between 
delay and test context, delay x study task, and delay x study 
task X test context, was not significant. There was some 
evidence of main effect of retention interval on word comple-
tion performance. Performance declined across the retention 
interval in both the sentence generation and sentence rating 
task and in both the same and different context condition. At 
the 24 hr. delay, completion performance remained significantly 
above base line level in the same context condition following 
both sentence generation and sentence rating, in the different 
context condition, however, delayed performance did not exceeded 
baseline level following either word or sentence generation. 
Analysis of cued-recall data showed significant main 
effect of test context. Type of elaborative processing also 
had a large effect on explicit remembering of new associations. 
Recall in the same context condition was substantially higher 
following sentence generation versus sentence rating at both 
test delays. ANOVA also revealed a significant test type x Study 
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Task Interaction and also a marginally significant Test Type 
X Study Task x Test context interaction. 
Overall pattern of results demonstrated that active 
generation of elaboration is not necessary to observe implicit 
memory of new associations and suggested that encoding of even 
a small amount of information that relates or unites two 
randomly paired word is sufficient to produce implicit memory 
for new associations. However, it is not clear whether it is 
necessary to encode only meaningful relations between two words 
in order to observe implicit memory for new associations. 
Experiment 3, was addressed to this issuer 
Experiment 3, was similar to experiment 2, except some 
changes in type of elaboration, in one condition subjects 
rated the meaningful sentences as in experiment 2, and were 
tested with both completion and recall tests. In the other 
condition, however, they rated and were tested on anomalous 
sentences that resembled the filler sentences that were used 
in experiment 2, These sentences though gramatically correct, 
did not provide a meaningful relation between the two critical 
words. 
The main finding of the experiment 3, was that studying 
word pairs in anomalous sentences did not produce a significant 
associative effect on word completion test performance, whereas 
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studying the pairs in meaningful sentences did. Thus, the 
finding suggests that encoding of a meaningful relation 
between two words is necessary to produce implicit memory 
of new associations. Encoding the meaning of individual words 
without a meaningful relation between them, as was done in the 
anomalous sentences, does not produce implicit memory of new 
associations. 
Experiment 4, was designed to examine whether rating the 
pleasentness of each word in an unrelated pair is sufficient to 
produce an associative influence on word completion test. For 
the comparative purpose, the sentence generation task from 
experiment, 1 and 2, was also used. 
The results of the experiment 4, were consistent with 
results of preceding experiment. Following the sentence 
generation task, an associative effect on completion performance 
was found. The completion performance was higher in the same 
context condition than in the different context condition. In 
contrast, there was much weaker evidence of an associative 
effect following pleasentness rating. This pattern of the 
result indicates that encoding the meanings of individual 
words in a pair is not sufficient to produce implicit memory 
of new associations. 
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Thus, the results of the study have revealed both 
similarities and differences between implicit and explicit 
memory. Degree and type of elaboration have a large effect 
on explicit memory but little or no effect on implicit memory. 
However, these two kinds of memory are similar in the sense 
that both are dependent on elaborative processing of study 
list, since implicit memory was not observed without a meaning-
ful relation between the two words of a pair. 
In a subsequent study, Graf and Schacter (1987) conducted 
two experiments to examine the effect of interference manipula-
tion on implicit and explicit memory for new associations. 
Historically, interference research has focused on associative 
memory and has firmly established that explicit remembering 
is impaired by interference manipulation. In view of pervasive 
findings of associative interference on explicit memory tests, 
it was expected that studies of the effect of interference on 
implicit memory should have significant theoretical implications. 
The main purpose of their study was to examine whether interference 
manipulation have the same or differential effect on implicit 
and explicit memory. The general strategy for the experiment 
was that the subject was required to study xinrelated word pairs 
and then received either an explicit or an implicit memory test. 
The critical manipulation involved an AB, AC interference 
paradigm. Under interference condition subjects were required 
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to study a list of target word pairs (e.g. Shirt-Window) that 
had same stimuli or A word as the interference list pairs (e.g. 
shirt-finger). Under control condition, the target and interference 
list had no word in common. The design of the experiment included 
two between subject factors (RI & PI as type of interference and 
recall and completion as type of test) and one within subject 
factor (experimental and contix)l as study condition) under 
retroactive interference condition, subjects studied the inter-
ference list preceded by target list and it was followed by 
target list under proactive interference condition. Implicit 
memory was measured by word completion test and a letter cued 
recall test was given to assess the explicit remembering. Half 
of the words, in each type of test, were tested in same context 
(i.e. paired with the same words) as in the study list, and 
remaining half of the test items were tested in different 
context (i.e. paired with different word) than in the study 
list. 
Results of the experiment showed that overall performance 
was higher on same versus different context test items on both 
word completion and latter cued recall tests. The critical new 
findings were that interference manipulation had no effect on 
word completion performance, whereas, it produced a significant 
impairment on latter cued recall test. The finding that inter-
ference effects were considerably larger on same than different 
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context test items# emphasizes that interference manipulation 
had selective effect on explicit memory for new associations. 
Experiment 2, was designed to examine the effect of 
interference manipulation for two reasons. First, the inter-
ference manipulation in experiment 1, was too weak and secondly, 
interference might fail to affect the recognition memory. 
Second experiment was similar to the first experiment 
except two changes: first only one interference manipulation -RI-
was used because both RI and PI showed similar effect in 
experiment 1, and secondly an item recognition test - pair 
matching was used to assess the explicit memory, since it 
has been consistently found that interference has no effect 
on explicit recognition test. 
The design of the experiment 2, included study condition 
(experimental and control) and test type (word completion and 
pair matching) as between subject factors. In experimental 
condition, each subject learned two interference lists AC 
and AD that had the same A word as the target list, whereas 
in the control condition, subjects studied and were tested on 
two interference lists EC and ED that had different stimulus 
words than the target list. The interference lists were always 
studied after the target list. 
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The overall completion performance was substantially 
higher in same than in different context condition. An ANOVA 
showed a significant main effect of test context (same Vs 
different) with no other effect approaching significance which 
suggests that interference manipulation did not affect implicit 
memory. In sharp contrast, recognition performance was found 
severely impaired after interference manipulation. Recognition 
performance was considerably higher in control than in 
experimental condition. 
The other experimental variable that has been frequently 
used to demonstrate whether the same or different processes 
underly implicit and explicit memory is age. Thus, light and 
Singh (1987) conducted a series of three experiments/ to examine 
the effect of age differences on implicit and explicit memory. 
Two age groups, young and older adults, were used in all the 
three experiments. The average age of young adults was 23.5 
years (range = 19-32 year) and the average age of older adults 
was 67.7 years (range ^ 60-76 years). All the subjects studied 
under two conditions in each experiment. In one condition, 
subjects had to rate the words on a 7 point pleasentness scale, 
whereas the second condition required the subjects to report a 
common vowel in two successive words in the study list. In 
experiment 1, subjects were tested for implicit memory on a 
word completion test, and free recall and item recognition tests 
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were given to assess the explicit memory. The experiment 2, was 
same as experiment 1, with one exception that is a cued recall 
test was given to the subjects instead of free recall. In 
experimaits 3, the implicit memory was assessed by perceptual 
identification and the explicit measures were free recall and 
item recognition tests. 
Overall pattern of results, showed a significant main 
effect of age an(? encoding task. There was very little effect 
of either age or encoding condltion on completion performance. 
In sharp contrast, recall and recognition performance was 
affected reliabily by these two variables i.e. age and encoding 
conditions. A2 (age)x 2 (encoding task) ANOVA yielded main 
effect of age, encoding task, and age x encoding interaction. 
It was found that the young adults recalled more than the 
older adults and that pleasent rating task produced better 
recall and recognition. These results suggested that explicit 
memory declines across the age but implicit meniory remain 
unaffected. 
The above review of relevant studies reveals that 
variables such as type of study processing (Jacoby & Dallas, 
1981), Modality change (Graf, Shimamura, & Squire, 1985; 
Roediger & Blaxton, (1987), retention interval (Konatsu & Ohta, 
1984) and retroactive and proactive interference have differential 
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ef fec t on imp l i c i t and e x p l i c i t memory. These studies have 
provided impressive evidence in favour of d issoc ia t ion between 
imp l i c i t and e x p l i c i t memory. Other s tud ies , however, have 
revealed several s i m i l a r i t i e s between impl ic i t and e x p l i c i t 
memory (Jacoby, 1983a; Schacter & Graf, 1986a; Sloman, Hayman, 
Ohta and Tulving, 1988; Graf 6i ochacter, 1985; 1987; Schacter 
6t Graf, 1986b; Mckoon & Ratcl iff , 1979; 1986; Moscovitch, Winocur, 
McLachalan, 1986; Johnston, Dark & Jacoby, 1985). Ihese 
conf l ic t ing r e s u l t s lead us to conclude tha t there i s s t i l l 
controversy regarding the processes underlying the imp l i c i t 
and e x p l i c i t memory. The present study i s an attempt to 
resolve th i s controversy. 
A thorough review of the l i t e r a t u r e also reveals tha t 
no attempt has been made so far to study the d i f f e r e n t i a l 
effect of task s imi la r i ty on impl ic i t and e x p l i c i t memory. 
In case of short and long-term memory there i s subs tan t ia l 
amount of evidence to suggest tha t phonemic s imi l a r i t y has 
adverse ef fec t on short- term memory but has no ef fec t on 
long-term memory whereas semantic s imi l a r i t y has adverse 
e f fec t on long-term memory but has no e f fec t on short- term 
memory (Kintch u Buschke, 1969; Phi l ip , 1972; Saeeduzzafar, 
1976) i s i t possible to dichotomise impl ic i t and e x p l i c i t 
memory in the same way as short and long-term emory have 
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been dichotomised? There is some scattered findings which lead 
us to assume that phonemic and semantic similarities should have 
differential effect on implicit and explicit m«noxy. The present 
research is also undertaken to test this assvmiption. 
The findings of the present research may not only be 
helpful in resolving the existing controversy regarding the 
processes underlying implicit and explicit memory but may also 
enhance our understanding about human memory system. 
P T E R - I I I 
61 
METHOD AND PROCEDURE 
AS mentioned in the preceding chapter, the present 
research was designed to study the effect of phonemic and 
semantic similarity of the task on implicit and explicit memory 
in relation to age, ^ Jore specifically, the present investigation 
was tmdertaken to answer the following questions: 
1. Do young and old subjects differ with respect to 
implicit memory? 
2. Do semantic and phonemic similarity have differential 
effect on implicit memory? 
3. Do young and old subjects differ with respect to 
explicit memory? 
4. Do semantic and phonemic similarity have differential 
effect on explicit memory? 
5. Does age have differential effect on implicit and 
explicit memory? 
6. Does phonemically similar information have differential 
effect on implicit and explicit memory? 
7. Does semantically similar information have differential 
effect on implicit and explicit memory? 
8. Is there any interactional effect of stimulxxs similarity 
and age on implicit and explicit memory? 
Experimental Design: 
A 2 x 2 factorial design, in which one task variable 
(i.e. similarity) ana one personality variaole (i.e. age) each 
62 
varying in tvuo ways, was used in the present experiment. The tvw 
values of task var iable were: (a) Phonemic s imi l a r i t y , and (b) 
Semantic s imi l a r i t y . The age was varied by se lec t ing young 
subjects (approximately 24 years old) and old subjects (approxi-
mately 63 years old) . Thus each of the two groi^j of subjects , 
namely, young subjects and old subjects , was presented a l i s t of 
pa i red-associa tes , half of vAiich consis ted of phonemically similar 
stimulus members and the other half consis ted of semantically 
s imi lar stimulus members paired with unrelated meaningful cc«unon 
words* The types of items being counterbalanced. Thus, i t yielded 
four observations on two groips of subjects for each of the two 
measures of the dependent va r i ab le . In other words, the re tent ion 
scores obtained for phonemically s imilar items and those for 
semantically similar items, though cor re la ted observations, 
were treated as separate observation of the two se t s of items 
presented in the mixed l i s t of each of the two grovjps of 
subjec ts , Ihe two measures of the dependent var iable ( i , e , 
re tent ion) employed in the present experiment were impl ic i t 
and e x p l i c i t memory. 
The design of the experiment may be s t a t ed diagcan^t ical ly 
as follows: 
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Grovqp I 
Young 
S u b j e c t s . 
R e c e i v e d 4 t r i a l s on a mixed R e c e i v e d R e c e i v e d Rece ived 
l i s t c o n s i s t i n g of 28 p a i r e d 
a s s o c i a t e s . I n t h e h a l f of 
t h e l i s t , s t i m u l i of two 
s u c c e s s i v e p a i r s were 
p h o n e m i c a l l y s i m i l a r and 
r e s p o n s e s were u n r e l a t e d words , 
w h i l e i n t h e o t h e r h a l f of 
t h e l i s t , s t i m u l i of two 
s u c c e s s i v e p a i r s were 
s e m a n t i c a l l y s i m i l a r a t t a c h e d 
wi th u n r e l a c e d wordd a s 
r e s p o n s e member. The t y p e s 
of p a i r e d a s s o c i a t e s were 
c o u n t e r b a l a n c e d . 
name word cued 
c o n p l e - comple - r e c a l l 
t i o n t i o n t e s t t o 
t e s t , t e s t t o measure 
a s s e s s e x p l i c i t 
i m p l i c i t memory, 
memory. 
Grovp I I Rece ived 4 t r i a l on t h e 
Old same mixed l i s t , uised 
Svibjec ts f o r grov^j I . 
R e c e i v e d R e c e i v e d Rece ived 
name word cued 
c o m p l e - c o n p l e - r e c a l l 
t i o n t i o n t e s t t o 
t e s t . t e s t t o a s s e s s 
a s s e s s e x p l i c i t 
i m p l i c i t memory, 
memory. 
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The learning and t e s t sequence for each grovp of 
subjects v>as as fol lows: F i r s t a ready s ignal was given to 
the subject , then a mixed l i s t of 28 paired associa tes was 
presented a t a r a t e of 4 second per pa i r for foxir t r i a l s 
through an e l e c t r i c a l l y operated ineroory drum. Immediately 
after presenta t ion of l a s t word pa i r a t 4th t r i a l each subject 
received a d i s t r a c t o r task and then memory t e s t s . Ihe function 
of d i s t r a c t o r task was to engage subject in an unrelated 
ac t i v i t y for about 3 minutes before administering the c r i t i c a l 
memory t e s t s , and more importantly, to induce an appropriate 
se t for word completion t e s t i ng . For the d i s t r ac to r task, 
subjects were presented with a t e s t sheet consisted of 15 
i n i t i a l three l e t t e r stems of the common names of persons. 
Subjects were required to complete each stem with the f i r s t 
surnan« that came to the i r mind. 
Following the d i s t r ac to r task, a word completion t e s t 
was given to the subjects to assess the impl ic i t memory and then 
exp l i c i t memory was tes ted by cued- reca l l t e s t . Separate t e s t 
form was xised for word completion and cued-reca l l t e s t , each 
consisted of d s ing le page. The t e s t form used to measure the 
impl ic i t memory showed a random arrangement of 24 t e s t items 
each consisted of a stimulus word at tached with i n i t i a l three 
l e t t e r stem of response word (e ,g , l i b e r t y - c a r , . , ) . Out of 
b-5 
24 t e s t items, 6 t e s t items were the memoers of phonemically 
s imilar word pa i r s , 6 were the members of semantically s imilar 
word pa i r s of the t a rge t l i s t and the remaining 12 t e s t items 
were d i s t r ac to r item which were not given in the study l i s t 
and the responses of these items were not included in re tent ion 
score. Ihe purpose of d i s t r a c t o r items in word-completion t e s t 
was to disguise i t s memory t e s t i ng aspects , for once memory 
tes t ing aspects of a word conplet ion t e s t become apparent to 
the subjects, a completion t e s t may be transformed i n to a cued-
r e c a l l t e s t . Cued-recall and word-completion differ in instrvx:-
t ions only. For completion t e s t the ins t ruc t ions made no reference 
to memory for the study l i s t . Ihus, on word completion t e s t , 
following ins t ruc t ions were given to the sub jec t s : 
"iBefore giving you a memory t e s t , I am presenting a 
second completion t e s t . Here, few words alongwith word stems 
are presented to you. You are requested to read aloud each 
context word and then complete the stem next to i t with the 
f i r s t word that comes to your mind. You can write any word 
except proper nouns. Since t h i s mater ia l wi l l be used in my 
future research, you are , therefore , requested to complete 
as many word stems as poss ib le within ten minutes. Do you 
understand"? 
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The t e s t form iised f o r c u e d - r e c a l l t e s t showed 12 t e s t 
I t e m s , o u t of which 6 i t e m s were from p h o n e m i c a l l y s i m i l a r word 
p a i r s and r e m a i n i n g 6 were from s e m a n t i c a l l y s i m i l a r word p a i r s 
of t h e t a r g e t l i s t . I t i s i n p o r t a n t t o n o t e t h a t t h e s e t e s t 
i t e m s were n o t used i n c o n p l e t i o n t e s t . Moreover , i t was 
u n w a r r e n t e d t o use d i s t r a c t o r i t e m s i n c u e d - r e c a l l t e s t , hence 
d i s t r a c t o r i t e m s were n o t u s e d . L i k e i n c o n p l e t i o n t e s t , e ach 
t e s t i t e m c o n s i s t e d of a s t i m u l u s word p l u s a t h r e e l e t t e r s t em 
of r e s p o n s e word b u t d i f f e r e n t i n s t r u c t i o n s were g i v e n t o t h e 
s u b j e c t which made c l e a r r e f e r e n c e of a memory t e s t . The 
i n s t r u c t i o n s were as f o l l o w s : 
"I am go ing t o p r e s e n t you few words a l o n g w i t h word s t e m s . 
You a r e r e q u i r e d t o r e a d a l l o w e d t h e word n e x t t o each word s tem 
and use t h e s tem a s an a i d f o r r emember ing a r e s p o n s e word of 
t h e s t u d y t e s t p a i r s . Try t o r e c a l l a s many words a s p o s s i b l e 
w i t h i n f i v e m i n u t e s . Do you u n d e r s t a n d " ? 
STIMULUS MATERIAL AND APPARATUS; 
The s t i m u l u s m a t e r i a l and a p p a r a t u s employed i n t h e 
e x p e r i m e n t w e r e : (a) l i s t of p a i r e d a s s o c i a t e s , (b) e l e c t r i c a l l y 
o p e r a t e d memory drtsn. 
The l i s t of p a i r e d a s s o c i a t e s was c o n s i s t e d of f o u r t e e n 
b l o c k s of twen ty e i g h t p a i r s . I n t h e s e v e n b l o c k s of f o u r t e e n 
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p a i r s , the stimulus word of two successive pa i r s were semantically 
s imilar , palxed with unrelated words and in the other seven blocks 
of fourteen p a i r s , the stimulus member of two successive pa i r s 
were phonemically s imilar attached with unrelated words. To 
prepare the f i r s t type of seven blocks of fourteen pa i r s , a 
preliiidnary study was conducted. Fi rs ts 50 nouns were given to 
50 under-graduate students with the following i n s t ruc t i ons : 
"I wil l show you a l i s t of stimulus words one by one. 
You are required to write down within one minute the synonym 
of each stimulus word presented to you. For example, i f 
I pronounce the word 'HAPPY' then you may write 'GLAD', 
'CHEERFUL* e t c . as i t s synonyms". 
In t h i s way responses of 50 subjects to each of the 
50 nouns were obtained and tabulated to determine the most 
su i t ab le synonym for each stimulus word. Out of 50 stimulus 
words only seven nouns and the i r seven corresponding synonyms 
were selected on the following c r i t e r i a : (a) that each stimulus 
word has more or less equal numbers of l e t t e r s ; (b) that the 
synonym of each stimulus word i s the nearest possible one; and 
(c) tha t nei tner stimulus word nor i t s synonym evokes any 
emotion, i . e . stimulus words and i t s synonyms are neu t ra l words. 
Each of the fourteen stimulus word ( i . e . seven noun and seven 
the i r corresponding synonyms) was pAired with the unrelated 
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words taken from Tnorndike-Lorge (1944) norms with the 
conditions that the initial three letters stem of each word 
had atleast six alternative completion and each stem had to 
occur twice only on entire list, ^ e pairs were arranged in 
such a way that the stimulus member of the two successive 
pairs were semanticslly similar paired with unrelated words 
but the initial three letter stems of the response words were 
the same. If, for example, the first pair of a block of two 
pairs was 'PREEDOM-CARPiiT', then the second pair of the block 
was "LIBERTY-CARROT*. In this way seven blocks of fourteen 
pairs were arranged. 
In order to prepare remaining seven blocks of fourteen 
pairs, another preliminary study was conducted. Another set 
of 50 nouns was given to a group of under-graduate students 
with the following instructions; 
"I will present to you some stimulus words one by one 
and you are required to write down within one minutes the 
homonym of each stimulus word presented to you. For example, 
if I pronounce the stimulus word •COUNCSL' then you may write 
'COUNSEL* as its homonym, i.e. you may write all those words 
as homOJjym whose sound is like the sound of the stimulus word 
presented to you". 
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The responses of 50 subjects to each of the 50 nouns were 
Obtained and tabulated to determine the most suitable homonym 
of each stimulus word. Out of the 50 stimulus words, only seven 
stimulus words and their seven corresponding homonyms were 
selected on the criteria; (a) that each stimulus word has more 
or less equal number of letters; (b) that the homonym of each 
stimulus word is the nearest possible one;and (c) that all 
seven stimulus word and their seven corresponding homonyms 
are neutral words. Each of the fourteen stimulus items (i.e. 
seven stimulus words and their seven corresponding homonyms) 
vyas paired with the unrelated words taken from Thorndike-Iorge 
(1944) norms with the same condition as for the blocks of 
synonoms. The fourteen pairs were arranged in such a way that 
the stimuli of the two successive pairs were phonemically 
similar. For example, if the first pair of a block of two 
pairs was 'WHOLE-CONFIRM', then the second pair of the 
block would be 'HOLE-CONSIDERI In this way, all of the fourteen 
pairs were arranged in seven blocks, 
Ihe two sets of paired-associates so prepared were 
arranged in counter-balancing order on a sheet to obtain a 
mixed list of fourteen blocks of twenty eight paired associates 
out of which twelve blocks (6 PS + 6 SS) of twenty foiir pairs 
were designated as critical word pairs and two blocks of four 
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p a i r s served as f i l l e r i tems. Out of two blocks of f i l l e r items 
one block of two p a i r s was given a t the beginning of the study 
l i s t to control the recency and primacy effects and one block 
of two pa i r s was given a t the end of study l i s t in order to 
prevent rehearsal of the l a s t responses of the p a i r s . Ihe f i l l e r 
items were not tes ted subsequently. The arrangements of paired-
associa tes for study and for subsequent t e s t of impl i c i t and 
e x p l i c i t memory are given in the following t a b l e s : 
Table-1: Showing Study Lis t 
Kattle-Along 
Cattle-Aloud 
Packet-Accord 
Bundle-Accept 
Seen-Blend 
Scene-Blade 
Reign-Chair 
Rain-Change 
rtoi i i ty-iiiiGode 
Capacity-Enclose 
ijever-Stamp 
Liver-Stable 
Wood-Drink 
Would-Drill 
Freedom-Carpet 
Liberty-Carrot 
Steai-Proper 
Steel-Process 
Hole-Confirm 
Whole-Consider 
Border-Reveal 
Margin-Review 
Wheather-Reraedy 
C1imate-Remember 
Success -Balcony Luggage-Crown 
Victory-Ballot Baggage-Cross 
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Tab le -2 : Showing I r o p l i c l t Memory Tes t 
i \ a t i o n - I n t . , , 
A c t o r - W a t . . . 
R a i n - C h a , . . 
Bucke t -Yea . . . 
V i c t o r y - f a a l . . . 
G r o w t h - P l a . . . 
Would-Dr i . . . 
Wring-Dan. , , 
3 u n d l e - A c c . . . 
Capaci t y - E n c . . . 
Fa rming-Har , , , 
S c e n e - B l a . . . 
S a i d - C l o . . . 
»^ole-Con. . , 
L i v e r - S t a . , , 
r r u s t - F a m , , . 
i iioerty-vJar, 
Hnkle-Hou,. . 
Margin,Rev,. 
Board-Pur , , , 
Baggage-Cro, 
Book-Rea, , , 
i i e a r - P r i , . , 
S t e t i l - P r o , , . 
T a b l e - 3 : Showing E x p l i c i t Memory Tes t 
Re ign -Cha , , , 
S u c c e s s - B a l l , , , 
Wood-Dri . . , 
P a c k e t - A c c . . , 
A b i l i t y - E n c , , , 
S e e n - B l a , . , 
Ho le -Con , , , 
L e v e r - S t a , , , 
Freedom-Car, , 
Borde r -Rev . . . 
Lugjage-Cro . , , 
S t e e l - P r o , . . 
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I h e a p p a r a t u s used I n t h i s e x p e r i m e n t was an e l e c t r i c a l l y 
o p e r a t e d roeraory drum i n which t h e t i m i n g d e v i c e was so a d j u s t e d 
t o a l l o w each word p a i r t o be exposed f o r a p e r i o d of 4 s e c o n d s , 
SAMPLE; 
I n a l l 80 male s u b j e c t s p a r t i c i p a t e d i n t h e e x p e r i m e n t . 
Out of them 40 s u b j e c t s were young s u b j e c t s w i t h t h e a v e r a g e 
age of 2 2 . 7 y e a r s and t h e r e m a i n i n g 40 were o l d s u b j e c t s w i t h 
t h e a v e r a g e age of 63 y e a r s . I h u s , t h e r e were two g r o u p s of 
s u b j e c t s v i z . young and o l d . A l l t h e young s u b j e c t s were p o s t -
g r a d u a t e s t u d e n t s and were randomely s e l e c t e d from t h e F a c u l t y 
of S o c i a l S c i e n c e s of A l i g a r h Muslim U n i v e r s i t y , A l i g a r h w i t h 
t h e mean age of 2 2 . 7 y e a r s ( range = 17 t o 27 y e a r s ) . S iobjec ts 
of o l d g r o u p were randomely s e l e c t e d from t h e £ x - S e r v i c e man 
of A l i g a r h Muslim U n i v e r s i t y , A l i g a r h . A l l of them were r e t i r e d 
B g r a d e s e r v i c e man. These two groxips were ma tched i n t h e i r 
f o r m a l e d u c a t i o n . Both groups had a mean of 1 6 . 8 y e a r s of 
s c h o o l i r i g . 
PROCEDURE; 
A l l t h e 80 s u b j e c t s were t e s t e d i n d i v i d u a l l y and b o t h 
t h e g r o u p s i . e . young and o ld , were r u n s i m u l t a n e o u s l y i . e . 
f i r s t s u b j e c t was t e s t e d from t h e young group^ s e c o n d s u b j e c t 
was t e s t e d from t h e o l d grox:^, and t h e t h i r d sx jb jec t was t e s t e d 
from t h e young gro\?) and so on . 
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As the subject entered the laboratory^ he was seated 
comfertable on a chair facing the a-'per.tuce of memory drum and 
the following ins t ruc t ions were given to him: 
"I am going to present you a l i s t of few pa i red-assoc ia tes 
one by one through e l e c t r i c a l l y operated memory drum, iiach paired-
associate will appear in the aperture of memory drum for four 
seconds. In th i s way the whole l i s t wi l l be presented for four 
t imes. You are required to see each pa i red-assoc ia te careful ly 
and read aloud each word p a i r . At the end of fourth t r i a l you 
wi l l be given a name completion t e s t , a word completion t e s t , 
and then a memory t e s t . Do you understand?" 
According to the ins t ruc t ions given above each subject 
was tes ted for impl ic i t as well as e x p l i c i t memory. 
The data obtained were tabulated group-wise and 
s t a t i s t i c a l l y t rea ted to draw necessary in fe rences . 
C H A P T E R - I V 
74 
ANALYSIS OF DATA,RESULTS AND DI3CUSSI0N 
As mentioned in the preceding cnapter, a 2 x 2 factorial 
design of experi.iient was employed in the present study. Two 
independent variables i.e. similarity of the task and age, each 
varying in two ways were used. The two values of the task 
variable (i.e. similarity) were (a) phonemic similarity; and 
(b) semantic similarity. The personality variable (i.e. age) 
was varied by selecting (a) young subjects: and (b) old subjects, 
Each of the two group of subjects, namely, young subjects and 
old subjects was presented a list of paired associates, half 
of which consisted of phonemically similar stimulus members 
and other halt: consisted of semantically similar stimulus 
member, the types of items being counter-balanced. 111 us, it 
yielded four observations on two groups of subjects for each 
of the two measures of the dependent variable. In other words, 
the retention scores obtained for phonemically similar items 
and those for semantically similar items, though correlated 
observations, were treated as separate observation of the two 
sets of the items presented in the mixed list to each of the 
two groi^ js of the subjects. 
Keeping in view the main objectives of the present 
study, the data were analysed for Implicit and explicit memory 
separately and v»ere statistically treated by using analysis of 
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variance. Thus, *F* ratios were calculated separately for 
iaplicit and explicit memory, 
l^ e implicit memory scores of the two groups of subjects 
obtained under phonemic and semantic similar tasks are given in 
table 1(a), their mean scores in table 1(b) and their 'F* ratios 
in table I(c), 
Table 1(a): Showing raw scores obtained by two grov;5>s of 
subjects under phonemic and semantic similar 
task on implicit memory test. 
Young Grovp Old Grovjp 
Phs SS Phs SS 
2 2 
4 2 
3 3 
5 1 
3 5 
2 4 
2 5 
2 4 
4 5 
3 4 
3 4 
2 3 
1, 
2 . 
3 . 
4 , 
5 . 
6 . 
7 . 
8 . 
9 . 
1 0 . 
1 1 . 
1 2 . 
5 
2 
4 
3 
3 
4 
3 
4 
3 
3 
5 
3 
4 
5 
2 
4 
5 
4 
5 
4 
4 
2 
4 
3 
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1 3 . 
1 4 . 
1 5 . 
1 6 . 
1 7 . 
1 8 . 
1 9 . 
2 0 . 
2 1 . 
2 2 . 
2 3 . 
2 4 . 
2 5 . 
2 6 . 
2 7 . 
2 8 . 
2 9 . 
3 0 . 
3 1 . 
3 2 . 
3 3 . 
3 4 . 
3 5 . 
3 6 . 
3 7 . 
3 8 . 
3 9 . 
4 0 . 
3 
3 
4 
2 
2 
4 
2 
3 
2 
3 
4 
2 
3 
2 
3 
4 
3 
2 
3 
4 
5 
3 
3 
2 
4 
3 
4 
3 
5 
2 
4 
3 
3 
4 
5 
3 
2 
5 
2 
5 
4 
4 
3 
4 
3 
3 
4 
3 
4 
4 
4 
3 
4 
3 
3 
4 
4 
2 
3 
3 
2 
4 
3 
3 
4 
3 
4 
2 
3 
5 
3 
2 
3 
4 
3 
4 
2 
3 
0 
3 
4 
5 
3 
3 
5 
2 
4 
4 
3 
5 
4 
4 
2 
4 
3 
2 
4 
3 
3 
4 
3 
2 
4 
3 
4 
4 
4 
3 
2 
3 
3 
4 
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Table I{b>: Showing mean inpllcit memory scores obtained 
by two grocps imder phonemically and semantically 
similar tasX, 
Similarity of 
task Young 
Age 
Old Mean 
Phonemic Similarity 3,17 
Semantic Similarity 3,65 
Mean 3,41 
3.05 
3 ,42 
3 .23 
3 . 1 1 
3 .53 
T a b l e 1 ( c ) : Showing ANOVA for i m p l i c i t memory s c o r e s . 
Soiarces of 
V a r i a t i o n 
Sum of 
s q u a r e df 
Mean sum F 
of s q u a r e r a t i o 
Age 1.22 
Task S i m i l a r i t y 7 .22 
I n t e r a c t i o n , 
Age X 
Task S i m i l a r i t y 0 .10 
S u b j e c t ( I n d i v i d u a l 
d i f f e r e n c e s ) 6 3 , 0 1 
R e s i d u a l ( S u b j e c t x 
T r e a t m e n t I n t e r a c t i o n ) 7 9 . 4 5 
1 1.22 1.79 P = IMS 
1 7 .22 1 0 . 6 1 P /_ . 0 1 
1 0 . 1 0 0 . 1 4 P = NS 
39 
117 
1.61 2 , 3 6 
0 , 6 8 
DS l<^^5 
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A perusal of table 1(c) reveals tha t 'F* r a t i o for 
var ia t ion in personal i ty variable i . e . age, i s 1.79 which i s 
i n s i g n i f i c a n t . The r e s u l t suggests tha t young and old age 
have no d i f f e r e n t i a l effect on impl i c i t memory. Ignoring 
s i m i l a r i t y of the task, we find in table 1(b) tha t mean of 
the means for young subjects i s 3,41 ( i . e . 3.17 + 3.65/2) and 
the mean of the means for old subjects i s 3.23 ( i . e . 3,05 + 
3 .42/2) . Since the difference between these two mean of the 
means ( i . e . 3.41 and 3.23) i s negl ig ib le , i t may be concluded 
tha t age has no d i f f e r en t i a l ef fec t on imp l i c i t memory. 
F r a t i o for var ia t ion in task var iable i . e . s i m i l a r i t y 
i s 10.61 (Ref. table 1(c) which i s s ign i f i can t a t .01 l eve l . 
The r e s u l t shows tha t phonemic s im i l a r i t y and semantic s imi la r i ty 
have d i f f e r e n t i a l effect on impl ic i t memory. Disregarding age 
var iable , the table Kb) shows tha t mean of the means for 
phonemically s imilar task i s 3.53 ( i . e . 3,65 + 3 .42 /2) . Since 
the mean of the means for semantically s imilar task i s higher 
than the mean of the means for phonemically s imi la r task, i t 
may be concluded that jjhonemic s imi l a r i t y has more detr imental 
e f fec t on i m p l i c i t memory than semantic s i m i l a r i t y . In other 
words i m p l i c i t memory i s sens i t ive to phonemic s i m i l a r i t y of the 
task while i t i s r e l a t i v e l y insens i t ive to semantic s i m i l a r i t y 
of the task . 
F r a t i o for in terac t ion between age and s i m i l a r i t y of 
the task, as shown in Table 1(c) i s 0,14 which i s i n s i g n i f i c a n t . 
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We may, t h e r e f o r e , i n f e r t h a t i n c a s e of i m p l i c i t memory no 
i n t e r a c t i o n e x i s t be tween age and s i m i l a r i t y of t h e t a s k . As 
shown i n t a b l e 1 (b ) t h e mean i n p l i c i t memory s c o r e f o r b o t h 
t h e young and o l d s u b j e c t s a r e h i g h e r \ inder s e m a n t i c s i m i l a r i t y 
of t h e t a s k t h a n t h e mean i m p l i c i t memory s c o r e s under phonemic 
s i m i l a r i t y of t h e t a s k . S i n c e boti i t h e groi jps o b t a i n e d h i g h e r 
mean i i n p l i c i t memory a c o r e s w i t h s e r a a n t i c a l l y s i m i l a r m a t e r i a l 
t h a n w i t h p h o n e m i c a l l y s i m i l a r m a t e r i a l , we may s a f e l y c o n c l u d e 
t h a t t h e r e i s no i n t e r a c t i o n a l e f f e c t of age and s i m i l a r i t y of 
t a s k on i m p l i c i t memory. 
The e x p l i c i t memory s c o r e s of t h e two groups of s u b j e c t s 
o b t a i n e d under phonemic and s e m a n t i c S i m i l a r i t y of t h e t a s k 
a r e g i v e n i n t a b l e 1 1 ( a ) , t h e i r mean s c o r e s i n t a o l e 11(b) and 
t h e i r F r a t i o s i n t a b l e 1 1 ( c ) . 
T a b l e 1 1 ( a ) : Showing raw s c o r e s o b t a i n e d by two groi;¥>s of 
s u b j e c t s under phonemic and s e m a n t i c s i m i l a r 
t a s k on e x p l i c i t memory t e s t . 
Young Group Old Group 
Phs SS Phs SS 
1 . 3 2 3 2 
2 . 2 0 3 2 
3 . 5 5 3 0 
4 . 2 2 2 1 
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5 . 
6 . 
7 . 
8 . 
9 . 
1 0 . 
1 1 . 
1 2 . 
1 3 . 
1 4 . 
1 5 . 
1 6 . 
1 7 . 
1 8 . 
1 9 . 
2 0 . 
2 1 . 
2 2 . 
2 3 . 
2 4 . 
2 5 . 
2 6 . 
2 7 . 
2 8 . 
2 9 . 
3 0 . 
3 
4 
5 
5 
4 
4 
3 
4 
5 
2 
4 
4 
5 
3 
4 
4 
2 
3 
4 
2 
3 
3 
4 
2 
4 
3 
1 
2 
3 
3 
2 
3 
2 
3 
3 
3 
3 
4 
2 
4 
4 
5 
3 
3 
2 
5 
2 
2 
3 
4 
3 
2 
3 
2 
2 
3 
0 
3 
2 
2 
3 
3 
4 
3 
4 
4 
5 
3 
2 
3 
3 
2 
3 
3 
3 
2 
4 
2 
2 
3 
3 
1 
0 
2 
4 
2 
2 
4 
3 
2 
3 
3 
2 
3 
0 
3 
2 
3 
3 
2 
1 
3 
3 
1 
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3 1 . 
3 2 . 
3 3 . 
3 4 . 
35 . 
36 . 
37 . 
3 8 . 
3 9 . 
. 4 0 . 
4 
3 
4 
4 
3 
2 
3 
4 
3 
4 
2 
3 
3 
3 
2 
0 
4 
4 
4 
3 
3 
3 
4 
3 
3 
2 
4 
3 
3 
0 
4 
3 
3 
3 
2 
0 
3 
3 
0 
1 
Table 11(b): Showing mean explicit memory scores obtained by 
two groups under phonemically and semantically 
similar task. 
Similarity 
of task 
Age 
Young Old Mean 
Phonemic 
Similarity 
Semantic 
Similarity 
Mean 
3.47 
2.87 
3.17 
2.80 
2.17 
2.48 
3.13 
2.52 
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T a b l e 1 1 ( c ) : Showing ANOVA fo r e x p l i c i t memory s c o r e s 
S o u r c e s of Sum of ..^ Mean sum F 
V a r i a t i o n s q u a r e of s q u a r e r a t i o 
Age 18 .90 1 18 .90 5 4 . 0 0 P /_ . 0 1 
Task S i m i l a r i t y 15 .00 1 15 .00 4 2 . 8 6 P / . . 0 1 
I n t e r a c t i o n , 
Age X 
Task S i m i l a r i t y 0 . 0 1 1 0 . 0 1 0 .03 P = NS 
S u b j e c t ( i n d i v i d u a l 
d i f f e r e n c e s ) 129.94 39 3 . 3 3 9 . 5 1 
R e s i d u a l ( s u b j e c t 
X t r e a t m e n t 
I n t e r a c t i o n ) 4 0 . 5 9 117 0 . 3 5 
F r a t i o fo r age v a r i a t i o n , a s shown i n t a b l e 11 (c ) i s 
5 4 . 0 0 which i s s i g n i f i c a n t a t . 0 1 l e v e l . The r e s u l t r e v e a l s 
t h a t young age and o l d age have d i f f e r e n t i a l e f f e c t on e x p l i c i t 
memory. I g n o r i n g t a s k s i m i l a r i t y v a r i a b l e , we f i n d i n t a b l e 11(b) 
t h a t t h e mean of t h e means for young s u b j e c t s i s 3 .17 ( i . e . 
3 ,47 + 2 . 8 7 / 2 ) and mean of the means f o r o l d s u b j e c t s i s 2 . 4 8 
( i . e . 2 .80 + 2 . 1 7 / 2 ) . S i n c e mean of t h e means f o r young s u b j e c t s 
( 3 .17 ) i s marked ly h i g h e r t h a n t h e mean of t h e means f o r o ld 
s u b j e c t s ( 2 . 4 8 ) , i t may s a f e l y be c o n c l u d e d t h a t young s u b j e c t s 
show b e t t e r e x p l i c i t memory t h a n o l d s u b j e c t s . I n o t h e r words 
o l d age has p ronounced a d v e r s e e f f e c t on e x p l i c i t memory. 
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F r a t i o for s i m i l a r i t y var ia t ion i s 42.86 (table 11(c)) 
which i s a lso s ign i f i can t a t ,01 l eve l . I t may, therefore, be 
suggested that phonemic and semantic s imi l a r i t y has d i f f e r en t i a l 
ef fec t on e x p l i c i t memory. Disregarding age var iable , i t may 
be observed in table 11(c) that the mean of the means for 
phonemic similar task i s 3.13 ( i . e . 3.47 + 2.80/2) and mean 
of the means for semantic s imilar task i s 2,52 ( i , e , 2.87 + 
2 .17/2) . As i s evident in table 11(b) tha t mean of the means 
for phonemically s imi lar information (3,13) i s muah higher 
than mean of the means for semantically s imilar information 
(2,52), i t i s es tabl ished beyond doubt that semantic s imi la r i ty 
of the material has more pronounced deterimental effect on 
e x p l i c i t memory than phonemic s i m i l a r i t y of the mater ia l . In 
other words e x p l i c i t memory i s highly sens i t ive to semantic 
s im i l a r i t y of the task whereas i t r e l a t i v e l y insens i t ive to 
phonemic s imi la r i ty of the task , 
A perusal of tab le 11(c) a lso reveals tha t F r a t i o for 
in te rac t ion between age and s i m i l a r i t y of the task i s 0.03 which 
i s ins ign i f i can t . Vfe may, therefore , infer tha t in case of 
e x p l i c i t memory a l so no in t e r ac t ion e x i s t between age and 
s imi l a r i ty of the task . In table 11(b) we find tha t mean 
e x p l i c i t memory scores for both the young and old sxibjects are 
higher when the information i s phonemically s imilar than vhen 
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it is semantically similar, gince both the groups obtained 
higher mean scores under phonemically similar task than under 
semantically similar task, we may conclude that there is no 
interactional effect of age and similarity of the task on 
explicit memory, 
DISCUSSICM; 
The main findings of the present research are as follows: 
1, Age has no differential effect on implicit memory i,e, 
young and old subjects show more or less same performance on 
implicit test of memory, 
2, Phonemic similarity and semantic similarity of the task 
have differential effect on implicit memory, Morespecifically, 
phonemic similarity has greater deterimental effect on implicit 
memory than semantic similarity, 
3, Age has differential effect on explicit memory, More-
especifically, young subjects show better explicit memory than 
old subjects, 
4, Similarity of the task has differential effect on explicit 
memory i.e. semantic similarity of the material has more pronounced 
adverse effect on explicit memory than phonemic similarity of 
the task. 
5, Since age has no differential effect on implicit memory 
but affects explicit memory differentially, it is concluded that 
age affects implicit and explicit memory in different ways. 
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6, Similar i ty of the task has d i f f e r e n t i a l effect on impl ic i t 
and e x p l i c i t nieraory. Phonemic s i m i l a r i t y as compared to semantic 
s imi l a r i ty has more pronounced deter imental ef fec t on impl ic i t 
memory whereas semantic s imi l a r i t y as compared to phonemic 
s imi l a r i ty has stronger adverse e f fec t on e x p l i c i t memory. In 
other words, impl ic i t memory i s s ens i t i ve to phonemic s imi l a r i ty 
whereas e x p l i c i t memory i s sens i t ive to semantic s imi la r i ty of 
the task. Ihus, i t may be concluded tha t s i m i l a r i t y of the 
task has d i f f e r e n t i a l e f fec t on i m p l i c i t and e x p l i c i t memory. 
7. There i s no in t e r ac t iona l e f fec t of age and s imi l a r i t y 
of the task e i ther on impl ic i t memory or on e x p l i c i t memory. 
The f i r s t finding of the p resen t research i .e.young 
and old subjects do not d i f fe r in i n ^ l i c i t memory, i s consis tant 
with the findings obtained by numerous i n v e s t i g a t o r s . (Moscovitch, 
1982; Rabbit, 1982; 1984; Howard, 1985; Light e t . a l . , 1986; 
Light U Singh, 1987), Who have a lso found no age difference on 
various t e s t s of imp l i c i t memory. 
The finding a lso provide empirical support to ac t iva t ion 
theory of imp l i c i t memory. According to ac t ivat ion view, 
priming ef fec ts on imp l i c i t memory t e s t s are a t t r i bu tab le to 
the temporary ac t iva t ion of p re -ex i s t i ng representa t ions , 
knowledge sijructures or logogens (Rozin, 1976; Morton, 1979; 
Handler, 1980; Graf & Mandler, 1984) . The theory further s t a t e s 
that ac t iva t ion occurs automatically, independently of the 
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elaborative processing that is necessary to establish new 
episodic memory traces. An activated representation readily 
"Pops into mind" on «n implicit memory test, but it contains 
no contextual information about an item's occxirence as a part 
of recent episode and therefore does not contribute to explicit 
remembering of the episode. Thus, unlike tests of explicit memory 
such as recall and recognition where older subjects are foxond to 
be less able than young adults to process information semantically 
because semantic encoding requires allocation of attentional 
processing resources which are in short supply but in tests of 
implicit memory such as word completion and fragment completion 
tests. Older subjects may relatively be unimpaired in repetition 
priming because implicit memory depends on activation process 
that require little or no attentional capacity. Hence, age 
differences are assumed to be absent on tests of implicit memory. 
The first finding of our study provides empirical evidence to 
this assunption. 
The second finding of the present investigation i.e. 
young subjects show better explicit memory than older subjects, 
is in agreement with the findings obtained by Eysenk (1974); 
Craik (1977, 1983, 1985); Perlmutter (1978); Hasher 6c Zacks 
(1979); Craik & Rabnowitz (1984); Light U Singh (1987), 
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Our second finding is also competable with the view 
that old subjects are less likely to store or to subsequently 
utilize contextual information about the circumstances in which 
an event is experienced in tests of explicit memory (e.g. recall 
and recognition). Moreover, numerous studies have shown that 
old subjects may be impaired in integration of items with other 
items or witti their contexts (Burke & Light, 1981; Kausler u 
Puckett, 1980; 1981; Rabinowitz, 1984; Rabinowitz &t Ackerman, 
1982; Simon, 1979; Winocur ^ Moscovitcn, 1983) . iiuch findings 
support the claim that age related deficits in cued recall are 
due to problem in context processing. Our finding also provides 
empirical support to this claim. 
Ihe third and foxorth findings of our research i.e. 
phonemic similarity as conpared to semantic similarity of the 
task has greater deter imental effect on implicit memory whereas 
semantic similarity as compared to phonemic similarity of the 
material has more pronounced adverse effect on explicit memory, 
require careful analysis. One possible explanation of such 
findings may be the fact that encoding of phonemically similar 
material is easy and leaves short lived memory trace (Baddeley 
& Ecob, 197D) and consequently phonemic encoding of the material 
may impair the activation of automatic processes whereas 
encoding of semantically similar material is relatively difficult 
and leaves durable memory trace (Baddeley & Ecob, 197(1) and 
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therefore, i s less l i ke ly to i n t e r f e r e the ac t iva t ion of 
automatic processes . In other words since impl i c i t memory 
depends on the ac t iva t ion of automatic processes, phonemically 
similar mater ial may i n h i b i t the ac t iva t ion simply by creat ing 
confusion whereas semantic encoding requires a l loca t ion of 
a t ten t iona l processing, i t i s unl ikely to affect impl i c i t memory. 
Expl ic i t memory, on the other hand, involves conscious r eco l l ec -
tion and a t t en t i ona l capacity, semantically s imilar mater ial i s 
l ikely to impair the a t t en t iona l capaci ty of the subject whereas 
phonemic encoding requires no a l loca t ion of a t t en t i ona l processing 
i t i s unlikely to affect e x p l i c i t memory. 
The th i rd and fovirth findings of the present research 
reveals a trend suggesting s i m i l a r i t i e s between imp l i c i t memory 
and short-term memory and between e x p l i c i t memory and long-term 
memory. Numerous inves t iga to rs have demonstrated tha t phonemic 
s imi l a r i ty has adverse effect on short- term memory but has no 
ef fec t on long-term memory v*iereas semantic s i m i l a r i t y impairs 
long-term memory but has no e f fec t on short- term memory (Kintch 
St Bugchke, 1969; Ph i l ip , 1972; Saeeduzzafar, 1976). Ihe same 
pa t te rn of r e s u l t s have been foxjnd in case of i m p l i c i t and 
e x p l i c i t memory. Further, research i s therefore needed to 
ascer ta in whether or not same processes are involved in impl ic i t 
and short-term memory and in e x p l i c i t and long-term memory. 
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Ttie f i f th and s ix th findings of the present research 
i . e . age and s i m i l a r i t y of the task have d i f f e r e n t i a l ef fec t 
on impl ic i t and e x p l i c i t memory^ resolves the ex is t ing contro-
versy regarding the d i s t i n c t i o n between impl ic i t and e x p l i c i t 
memory. I t may be reca l led that there are conf l ic t ing r e s u l t s 
regarding the d i s soc ia t ion between impl ic i t and e x p l i c i t memory. 
A number of inves t iga tors have demonstrated c lear d i s t i nc t i on 
between impl ic i t and e x p l i c i t memory (e .g . Kunst, Wilson & Zonic, 198L 
Eich, 1984; Murrel and Morton, 1974; Jacoby U Dallas, 1981; 
Graf u Handler, 1984; Graf, cinimamura, ix Squire, 1985; Komatsu 
Sc Ohta, 1984; Graf & Schacter, 1987), whereas other inves t iga to r s 
have revealed several s i m i l a r i t i e s between impl i c i t and e x p l i c i t 
memory (Jacoby, 1983(a); Schacter u Graf 1986(a); Graf Sc 
Schacter, 1985; 1987; Mckoon &;.Ratcliff, 1979, 1986; Moscovitch, 
e t . a l . 1986; Schacter & McGlynn 1987). The findings of the 
present study strengthen the d issoc ia t ion view of i m p l i c i t and 
e x p l i c i t memory. 
The l a s t finding of our research i . e . there i s no i n t e r -
act ional effect between age and s imi l a r i t y of task e i t h e r on 
impl ic i t memory or on e x p l i c i t memory, simply suggest t h a t 
impl ic i t and e x p l i c i t memory of young and old subjects are 
e s sen t i a l ly independent of Hie s im i l a r i t y of the t ask . These 
findings reveal tha t age and s i m i l a r i t y of the task have 
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independent effect on implicit as %«ell as on explicit memory 
but when these two variables are combined their effect 
disappears. 
Ihe overall findings of the present research not only 
demonstrate striking dissociations between implicit and explicit 
memory but also have raised fundamental questions concerning 
the nature and composition of memory and consequently have opened 
the fertile field for future research. Moreover/ our findings 
have important implications for the development of the theory 
of implicit memory. 
S U M M A R Y 
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SUMMARY 
Over the years, the study of implicit and explicit 
memory has achieved special prominance in experimental psychology. 
Psychological studies on human memory have traditionally been 
dependent on standard memory tests such as free recall, cued-
recall, and recognition. These memory tests have their own 
characteristics. They require subjects to recall earlier learned 
items in a conscious or deliberate manner. However, memory can 
also be expressed by facilitated performance on tests that do 
not require conscious recollection of the informations encoded 
in a specific learning episode. Instead of being asked to try 
to remember recently presented informations, subjects simply 
require to perform a task such as word fragment completion 
(e.g. Warrington & Wieskrantz, 1974; Graf, Handler &. Haden, 
1982), Word identification (e.g. Jacoby & Dallas, 1981, Feustel, 
Shiffrin & Salasoo, 1983; Jacoby, 1983), lexical decision (e.g. 
Mckoon Sc Ratchiff, 1979; Scarborough, Gerared & Cortese, 1979), 
free association (e.g. Shimamuna & Squire, 1984; Schacter, 
1985a), and reading of mirror inverted script (e.g. Kolars, 
1975, 1976). The former type of memory is called 
explicit memory while later type of memory is called implicit 
memory. (Graf & Schacter, 1985, 1987; Schacter & Graf, 1986a, 
1986b) . Thus explicit memory refers to conscious recollection 
of recently presented information, as expressed on traditional 
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tests of free-recall, cued-recall, and recognition whereas 
implicit memory refers to expression of recently presented 
information without conscious or deliberate recollection on 
certain priming tests. 
The dissociation between priming tests like word comp-
letion and standard memory tests such as recall and recognition, 
is attributed to different informational requirements (Graf, 
Handler, & Haden, 1982) . In a word completion test, for instance 
subject receives first three letters of a word studied in a 
learning episode and he is required to write the first word 
that comes to mind which produces an acceptable completion. 
The partial presentation of the word activate schema component 
of all relevant words, this activation spreads more rapidly to 
the missing components of the target word. A standard memory 
test such as recall and recognition, on the other hand, requires 
retrieval of the words that have recently been presented. Recall 
is determined by the success of the search process which depends 
on the available paths to the target words (Graf & Handler, 
1984) . Cued recall is closely related to word completion test. 
Both tests present some eves to the subjects v*iich facilitate 
their performance. However, these tests are sensitive to 
different aspects of memorial representation. Word completion 
is concerned with integrative process that makes word more 
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accessible, whereas cued recall is sensitive to elaborative 
process that helps retrievability (Graf & Handler, 1984) . In 
their study, Graf & Handler (1984) and Nelson et. al (1987) 
compared the performance in word completion Vs free recall word 
completion Vs recognition; and word completion Vs cued recall, 
under semantic and non-semantic processing. They hypothesized 
that semantic processing of the task would help the recall 
performance since subjects would be encouraged in their attempt 
of retrieval in addition to sheer reproduction of highly 
accessible words, and on the other hand, non-semantic processing 
would havedetB.rimental effect on recall performance. Results 
of their study confirmed their hypothesis. This pattern of 
findings elucidate that word completion (priming test), and 
recall and recognition (standard memory test) are the measure 
of two different kinds of memory. 
Recent experimental and neuropsychological researches 
have documented a variety of striking dissociation between 
implicit and explicit memory which have demonstrated that 
under certain conditions, implicit and explicit memory can be 
entirely independent of one another. It has been observed by 
numerous investigators that implicit and explicit memory are 
affected differentially by several experimental variables 
such as sublimenal perception, amnesia, type of study processing. 
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modality-change, duration of re tent ion i n t e r v a l s , r e t roac t ive 
and proact ive interference and age. 
However, some researchers have advocated in favour 
of s i m i l a r i t i e s between impl ic i t and e x p l i c i t memory. For 
ins tance , Jacoby (1983a); Schacter & Graf (1986a); and Sloman 
e t , al (in press ; have arguea tha t under ce r t a in condi t ions 
manipulation of re tent ion in te rva l have p a r a l l e l e f fec t s on 
i m p l i c i t and e x p l i c i t memory. Moreover, Jacoby (1983a) has shown 
t h a t manipulating l i s t context at the time of t e s t has no 
d i f f e r e n t i a l effect on these two forms of memory. Further evidence 
in favour of s i m i l a r i t i e s between impl i c i t and e x p l i c i t memory 
came from the s tudies of Graf & Schacter (1985, 1987); Schacter 
&c Graf (1986a, 1986b); Mekoon 6c Ratc l i f i (1979, 1986); 
Moscovitch e t . al (1986) who have demonstrated tha t both 
i m p l i c i t and e x p l i c i t memory are influenced by newly acquired 
assoc ia t ions between unrelated word p a i r s . Graf & Schacter 
(1985) and Schacter & McGlynn (1987) further pointed out that 
i m p l i c i t memory for new associat ions resembles e x p l i c i t remem-
bering of new associat ions in so far as i t depends on some 
degree of elaborat ive processing a t the time of s tudy. F ina l 
evidence in favour of s im i l a r i t y between i m p l i c i t and e x p l i c i t 
memory was reported by Johnston, Dark, U Jacoby (1985). They 
demonstrated that processes subserving imp l i c i t memory can also 
affect performance on an e x p l i c i t memory task . 
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The foregoing discussion reveals tha t there i s s t i l l 
controversy regarding processes underlying i m p l i c i t and e x p l i c i t 
memory. A s izeable number of researchers hold the view tha t 
d i f f e ren t processes operate in impl ic i t and e x p l i c i t memory 
while o thers are of the openion tha t same process underl ie 
both forms of memory. The present study i s designed to resolve 
t h i s controversy. More spec i f i ca l ly the present research i s 
undertaken to inves t iga te the ef fec t of phonemic and semantic 
s i m i l a r i t y of the task and age on impl ic i t and e x p l i c i t memory. 
As mentioned e a r l i e r several s tudies have demonstrated tha t 
priming of word iden t i f i ca t ion occurs for morphologically 
s imi lar words (Murrel 6* Mort&n, 1974) but not for v i sua l ly 
s imi lar words (Osgood & Hoosain, 1974) or phonologically 
s imilar words (Neisser, 1954). Moreover, Graf & Mandler (1984) 
have demonstrated that semantic and non-semantic processing 
of study mater ia l have no effect on i n p l i c i t memory whereas 
semantic processing has f a c i l i t a t i v e effect on e x p l i c i t 
memory. These s tudies ( i . e . Neisser, 1954; and Graf & Mandler, 
1984) suggest tha t phcwiemic processing of study mater ia l 
should impair i i t p l i c i t memory and should have no e f fec t on 
e x p l i c i t memory whereas semantic processing of stxxiy mater ial 
should have no effect on impl ic i t memory but should f a c i l i t a t e 
e x p l i c i t memory. The present research aijasd to t e s t t h i s 
assun^tion. 
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A 2 X 2 f a c t o r i a l design, in which one task var iaMe 
( i . e . s imi la r i ty ) and one personal i ty var iab le ( i . e . age) each 
varying in two ways, was used in the present experiment. The 
two values of task variable were (a) Phonemic s i m i l a r i t y , and 
(b) Semantic s i m i l a r i t y . The age was varied by se lec t ing young 
subjects (approximately 24 years old) and old subjects (approxi-
mately 63 years old) . Thus each of the two grov:^ ^ of subjects , 
namely, young subjects and old subjec ts , was presented a l i s t 
of pa i red-associa tes half of which consisted of phonemically 
similar s t imul i members and the other half consisted of 
semantically s imilar stimulus members paired with unrelated 
meaningful common words, the types of items being counterblanced. 
Thus, i t yielded four observations on two groups of subjects 
for each of the two measures of the dependent va r i ab l e . In other 
words, the re tent ion scores obtained for phonemically s imilar 
items and those for semantical ly s imilar items, though 
corre la ted observations, were t rea ted as separate observation 
of the two se t s of items presented in the mixed l i s t of each 
of the two groups of subjects . The two measures of the dependent 
var iable ( i . e . re tent ion) employed in the present experiment 
were impl ic i t and e x p l i c i t memory. 
In a l l 80 male subjects pa r t i c ipa t ed in the experiment. 
Out of them 40 subjects were young subjects with the average 
97 
age of 22.7 years and the remaining 40 were old subjects with 
the average age of 63 years. Thus, there were two grovj^ js of 
subjects viz. young and old. All the young subjects were post-
graduate students and were randomnly selected from the Faculty 
of Social Sciences of Aligarh Muslim University, Aligarh with 
the mean age of 22.7 years (range * 17 to 27 years) . Subjects 
of old group were randomnly selected from the Ex-rService man 
of Aligarh Muslim University, Aligarh. All of them were retired 
B grade service man. These two groups were matched in their 
formal education. Both groups had a mean of 16.8 year of 
schooling. 
All the 80 subjects were tested individually and both 
the groups i.e. young and old, were run simultaneously i.e. 
first subject was tested from the young groi^, second subject 
was tested from the old group, and the third subject was tested 
from the young grov^ and so on. 
The main finding of the present research is that both 
the independent variables, i.e. age and task similarity, have 
differential effect on implicit and explicit memory. 
Retention performance of old subjects was found signifi-
cantly poorer than the retention performance ot young subjects, 
on traditional test of explicit memory. In sharp contrast. 
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implicit memory performance of young and old subjects on word-
conpletion test was more or less equal, Ihis pattern of 
findings suggest that decrement in retention performance 
across the age is restricted to the domain of explicit memory; 
and implicit memory remains unaffected across the age. Further-
more, the findings also suggest that implicit and explicit 
memory are the two different kinds of memory, Ihe results 
are consistent with the findings obtained by Graf, Mandler, 
& Haden (1982); Graf & Handler (1984); Graf & Schacter (1985); 
Light & Singh (1986, 1987). 
Impaired explicit memory performance of old subjects 
is attributable to their poorer attentional capacity and their 
relative inability to store and utilize the contextual infor-
mation (Craik, 1983). Since explicit recall and recognition 
involve conscious recollection and attentional capacity old 
subjects are found impaired in explicit memory performance. 
Implicit memory, on the other hand, is dependent on activation 
process that require little or no attentional capacity e.g. 
(Graf & Handler, 1984). Hence, age differences are assumed to 
be absent on tests of in^ jlicit memory. 
Another important finding of the present research is 
that the phonemic similarity as compared to semantic similarity 
has greater deterimental effect on implicit memory whereas 
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semantic s imi la r i ty as compared to phonemic s i m i l a r i t y has more 
pronounced adverse effect on eaqslicit memory. One poss ib le 
explanation of such findings may be the f ac t t ha t encoding 
of phonemically similar material i s easy and leaves shor t 
l ived memory trace (Baddeley & Ecoh, 197Q) and consequently 
phonemic encoding of the material may impair the ac t iva t ion 
of automatic processes whereas encoding of semantical ly 
s imi la r material i s r e l a t i v e l y d i f f i c u l t and leaves durable 
memory trace (Baddeley U £c(^, 197Q') and therefore , i s less 
l i ke ly to i n t e r f e r e the act ivat ion of automatic p rocess . 
Since impl i c i t memory depends on the ac t iva t ion of automatic 
processes, phonemically similar material i s assumed to 
d e t e r i o r a t e the impl ic i t memory whereas semantic encoding 
involves a l locat ion of a t t en t iona l processing, i t i s unlikely 
to a f fec t impl ic i t memory. Expl ic i t memory, on the other hand, 
involves conscious recol lec t ion and a t t e n t i o n a l capaci ty , 
semantically similar material i s l ike ly to impair the 
a t t e n t i o n a l capacity of the subject v^ereas phonemic encoding 
requi res no a l locat ion of a t t en t iona l processing, i t i s 
unl ikely to affect e x p l i c i t memory. 
Ihe overa l l findings of the present research not 
only demonstrate s t r i k ing d issoc ia t ion between i n p l i c i t and 
e x p l i c i t memory but a lso have raised fundamental ques t ions 
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concerning the nature and composition of memory and consequ-
ently have opened fertile field for future research. 
Moreover, our findings have important implications for 
the development of the theory of implicit memory. 
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